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Just about everything costs more these days—much more 
than it did 10 or 15 years ago. And when we first decided 
to build a completely new Universal Internal Grinding 
Machine that would not only “hold the line”, but actually 
reverse the upward cost trend, many an eyebrow was lifted 
in disbelief. Some said it couldn't be done. Others felt that 
major economies could be made only with a big sacrifice 
in performance, 

Admittedly, the task was not a simple one. In order to 
cut costs without cutting quality, we had to make a com- 
plete re-evaluation not only of the basic machine design, 
but of every step of our manufacturing operations as well. 
But we found that a large number of cost savings could be 
made, by utilizing the latest advances in machine design 
and streamlining production methods to eliminate as 
many manual operations as possible. Although most of 
the savings were relatively small individually, they added 
up to a major reduction in manufacturing cost. 

This better, more versatile general purpose grinder costs 
about half as much as comparable machines today, and less 
than similar machines (with fewer features) cost in 1947! 

Here's how some of the savings were made. The use of 


hydrostatic table ways eliminated an expensive booster ar- 


__ UNIVERSAL GRINDING 


Reversing the Cost Trend 


by Clifford G. Menard 
Consu ting Engineer 
The Heald Machine Company 


rangement in the hand table feed. An externally-mounted 
valve “package”, on the front of the machine, simplified 
the hydraulic power arrangement and eliminated all but 
essential units in the hydraulic system. And with all 
hydraulics outside of the machine, the base is mechani- 
cally stronger and less expensive to produce because there 
are fewer holes and less surface area to finish. Further- 
more, simplified basic engineering and construction make 
it possible to build this standard machine with standard 
arrangement on a STOCK basis resulting in shorter 
deliveries. 

These and other refinements enabled us to make the 273A 
a truly universal machine with greater capacity, easier op- 
eration, and inherent precision that holds tolerances within 
OOOL” in normal production and .000050" in special cases. 
Yet its 1947 price tag puts it within the economic reach of 
virtually every plant or machine shop, regardless of size. 


~_ 


Workhead swivel of 90°, 
several wheelhead posi 
tions, permit 1.D., O.D. 
and rotary surface grind- 
ing of parts up to 12” in 
diameter. Vari-speed work 
head drive is infinitely ad- 
justable from 75 to 450 
rpm. 


Ask your Heald Engineer for the complete UNIVERSAL story. 
Then compare its performance and cost with any other similar 
machine available today! 


CJEALD 
MACHINE COMPANY 


Subsidiary of The Cincinnati Milling Machine Co 
Worcester 6, Massachusetts 
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Model 273A Univer lisplay at the 1960 Ma 

ne Tool Exposition. On a steel test piece, the O.D., a straight bore, 

a tapered bore and the face were ground to size within .0001" at a 
single chuckin 
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Only sheets of steel 
could stand this tough grind 


Today the crossroads feed mill is a traveling salesman. The Daffin Feedmobile moves 
right onto the farm, grinds the farmer’s own grains and roughages, blends in the 
minerals and concentrates he needs, and even loads the finished feed just where he 
wants it—in bins, self-feeders, bags. 


Traveling up to 15,000 miles per year, a busy Daffin Feedmobile averages about 
15 batches of 3.000 lb each, every working day. That’s a tough grind that’s made to 
order for sheet steel. Bethlehem sheets are used in the business end of Daffin’s mobile 
feed mills, providing plenty of strength and rugged dependability. 

If you work with steel sheets—hot-rolled, cold-rolled, or galvanized—you can 
always count on Bethlehem sheets for completely dependable performance. Our engi- 
neers will be glad to discuss your sheet-steelworking problems with you. 


BETHLEHEM STEEL COMPANY, Bethlehem, Pa. 


Export Sales: Bethlehem Sieel Export Corporation 


BETHLEHEM STEEL 
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MAXIMUM 
SERVICE 


SPECIFY 


B&W offers you: 
e an electric-resistance-welded carbon steel hydraulic line 
tube manufactured to JIC standards under a rigid system 
of quality control 
e a full range of tube sizes to match your hydraulic 
application requirements 
e a hydraulic line tube that costs far less than seamless 
in comparable sizes 


B&W Job-Matched LECTROSONIC Hydraulic Line 
Tubing is available through a nationwide network of dis- 
trict sales offices and steel service centers. And remember 
— matching tubes to jobs assures you the right tube, in 
the right quantity, at the right time. For more informa- 
tion, call your local B&W District Sales Office, or write 
for Bulletin T-435. The Babcock & Wilcox Company, 
Tubular Products Division, Beaver Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 





TA-9051-WM | 


TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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National Motor Boat Show 
A 260-hp gas turbine and a new outboard 
motor built in Italy were among the engine 
exhibits at the National Motor Boat Show 
sponsored by the National Association of 
Engine & Boat Manufacturers, and held in 
New York last month. Page 55 


Automotive Gas Turbines 
Many factors—commercial, psychological, 
and even irrational—will influence the ad- 
vent of automotive gas turbines in auto- 
mobiles. The various types of gas turbines 
are described and illustrated, and their 
features are discussed, in a four-page ar- 
ticle. This is the first of three parts: Part 
II will appear in an early issue of AUTO- 
MOTIVE INDUSTRIES. Page 58 


Advanced Tooling at DAF Factory 

for — s First Automobile 
Van Doorne’s Automobielfabriek, Holland’s 
only vehicle maker, is tooled up with an 
impressive array of advanced equipment 
to produce the unique DAF automobile. 
This car has an automatic transmission 
using V-belt drive. Page 62 


International Congress and 

Exposition of Automotive Engineering 
The International Congress and Exposi- 
tion of Automotive Engineering, sponsored 
by the SAE, featured approximately 180 
papers. New engines and transmissions 
in 1961 automobiles were among the inter- 


esting subjects discussed at the event, 
which was held in Detroit last month. 
Page 65 


Numerical Control at Detroit Diesel 
The Detroit Diesel Engine Division of 
GMC has the problem of producing nu- 
merous non-standard parts to satisfy spe- 
cial installation requirements. Numerical 
control has organized such production on 
a basis approaching mass production econ- 
omy. Page 68 


The Slipper Type Pump 

for Automotive Hydraulics 
The slipper pump is in the form of the 
familiar vane pump, but with the usual 
thin vanes replaced by wide slippers. These 
pumps are available for automotive appli- 
cations such as power steering gears, auto- 
matic transmissions, etc. Page 70 

New Cars Emphasize 

Wider Use of Stainless Steel 
While retaining its position as the first 
choice of designers for protective bright- 
work on cars, stainless steel is finding more 
applications in important under-hood com- 
ponents. Many illustrations of 1961 cars 
are featured in a four-page article on the 
expanding uses of stainless. Page 72 


24 New Product Items and Other 
Features Such as: 
Machinery News; Manufacturer’s News: 
Industry Statistics; Observations; and 
Government Contract Awards. 
. continued on next page 
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LOW WATER ABSORPTION 


EXTRUDED CLOSED CELL 


TIGHT RADII EASILY TURNED 


NEOPRENE IMPROVES BODY SEALING 


Only neoprene closed cell extrusions offer all these proven 
advantages as a body seal: 

Excellent resistance to weather, ozone, aging, sun and oil. 

Low water absorption; due to the characteristic closed 
cell structure, water absorption is held to a minimum .. . 
eliminates need for a veneer or coating. 

Available in a variety of complex cross sections... adapt- 
able to any closure design. 

Tight radii easily turned without wrinkling. 


Extruded closed cell neoprene is already being used 
effectively as a door and deck lid seal and as a hood lacing. 
Potential applications include roof rail seals, windlace and 
other body gasketing applications. 

For more information on this new approach to body seal 
design, write for your free copy of our helpful brochure, 
EXTRUDED CLOSED CELL NEOPRENE. 


E. I. du Pont de Nemours & Co. (Inc.), Elastomer 
Chemicals Department Al-2, Wilmington 98, Delaware. 


NEOPRENE 


SYNTHETIC RUBBER 


®EG. us. pat. OFF 


Better Things for Better Living . . . through Chemistry 
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Quality . 


Now you can get any soluble coolant 
you need... from one source... Sunoco 


Sun is literally a supermarket for 
soluble oils—all the way from a low- 
cost emulsifying oil to a chemical 
coolant. Each one can solve a differ- 
ent production problem. For ex- 
ample: 

For versatility at moderate cost, 
S.E.C.O. 


Emulsifying Cutting Oil). 


use regular Sunoco 
For heavy-duty work, use S.E.C.O. 
HD. 

For high detergency, machine or 
grind with S.E.C.O. 271. 


. the best economy of all 


For high-power wetting and lubric- 


ity, use Sun’s new chemical 


coolant, Sunicool. 
You can profit by checking into the 
benefits of Sun Soluble Cutting Oils. 
They’ve led the field for years... 
they’re backed by Sun Oil . . . they’re 
good. And so are Sun’s many 
straight and compounded oils. Ask 
your Sun man for all the details, or 
write to SuN Or Company, Dept. 
AA-2, Philadelphia 3, Pa. In Canada: 
Sun Oil 


Company Limited, 


Toronto and Montreal. 


MAKERS OF FAMOUS CUSTOM-BLENDED BLUE SUNOCO GASOLINES 
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CALENDAR 


OF COMING SHOWS AND MEETINGS 





American Society of Tool and Manu- 
facturing Engineers, Seminar on 
automation and numerical con- 
trol, Hartford, Conn. ......Feb. 22-23 


Malleable Founders Society, Semi- 
Annual Meeting, Cleveland..Mar. 


American Society of Tool and Manu- 
facturing Engineers, Seminar on 
Die and Die Design for iIm- 
proved Production, Chicago. . Mar. 


American Society of Mechanical 
Engineers, Gas Turbine Power 
Div., Co-Sponsored by the Dept. 
of Defense, 6th Annual Gas 
Turbine Conference & Show, 
Washington, D. C. ...... . Mar. 





Material Handling Institute, Spring 
Meeting, Chicago ........ Mar. 


Instrument Society of America, 11th 
Annual Conference on Instru- 
mentation for the Iron and 
Steel Industry, Pittsburgh..Mar. 8- 


The Steel Founders Society of 
America, Chi- 
ree ota wa Mar. 


The American Society of Mechani- 
cal Engineers, Aviation Con- 
ference, Los Angeles...... Mar. 


American Society for Metals, West- 
ern Metal Exposition, Los An- 
geles .... ‘ pneeoeg nent i 


su ppliers of q uality 23rd Annual American Power Con- 


ference, Sponsored by Six WNa- 
tional Engineering Societies, 


perforated materials Chicago ose eMar, 
Spring Technical Meeting, Pressed 
j : - M | i » N York. Mar. 

to American industry etal Institute, New Yor ar 
¢ Instrument Society of America, 3rd 

Symposium on Temperature, 


since 1883 Columbus, Ohio oc cees ces MOR 


Society of Automotive Engineers, 
National Aeronautic Meeting, 
New York ooo pe. 4-7 





Management Engineering Confer- 
ence, American Society of Me- 
Complete 156 page catalog on request chanical Engineers, Society for 
peg 9 q the Advancement of Manage- 
ment, New York City ..--- Apr. 6-7 


American Society of Mechanical 
Engineers, Oil & Gas Power 
Conference New 
Orleans . Apr. 9-13 


43rd Anniversary National Truck, 
Trailer & Equipment Show, Los 
Angeles ... coe. eApr. 18-18 


American Welding Society, 42nd 
Annual Convention and Weld- 
ing Exposition, New York..Apr. 10-21 


American Welding Society, Welding 
Show, New York ..e+es.-Apr. 18-20 


18th Annual Western Section Con- 

ference, Seciety of the Plas- 

tics Industry, Inc., Coronado, 
one+casly Gane 


65th American Foundrymen’s So- 
ciety Exposition, San Fran- 


American Society of Tool & Manu- 
facturing Engineers, 1961 Engi- 
neering Conference & Exhibit, 
New York aeewek May 22-26 
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LOOK 
FOR THE 
DIAMONDS-—SIGN 
OF FINISHING 
folly Vanad 


4 good reasons 
why you should use 
IRIDITE) 


FOR FINISHING ZINC OR CADMIUM 


CORROSION PROTECTION 


The wide range of Iridite coatings available gives you a 
choice of corrosion protection—from economical, mild pro- 
tection of parts for shipment, storage or display, to ex- 
tremely high protection under exposure to marine and highly 
humid atmospheres, gasoline or other hydrocarbons. 


PAINT BASE oni 


For an extremely tight bond for either baked or air-dried ELECTRIC 
paints, non-porous Iridite blocks moisture penetration— COMPANY 
prevents formation of metallic soap products beneath paint 
coatings. 


APPEARANCE 


Your choice of colors ranging from clear through yellow 
iridescent to olive drab. Bright Iridite finishes can also be 
dyed to provide other color effects. 


SPECIAL EFFECTS 


Iridite, in combination with other Allied Research processes, 
can provide a wide variety of finishes. As an example, 
Iridite 8-P applied to zinc or cadmium, followed by an ap- 
plication of Irilac, gives a highly attractive simulated brass 
finish. 

















IRIDITE—o specialized line of chromate conversion coatings for 
nonferrous metals. Easily applied at room temperatures with short 
immersion times, manually or with automatic equipment. Forms a 
thin film which becomes an integral part of the metal. Cannot chip, 
flake or peel. Special equipment, exhaust systems or highly trained 
personnel not required. 











For complete information on Iridite, con- 
tact your Allied Field Engineer. He's listed 
in the yellow pages under "Plating Sup- 
plies.” Or, write for FREE TECHNICAL DATA 
FILES. 


Allied Research Pr oducts, INC. 4004-06 east MONUMENT STREET © BALTIMORE 5, MARYLAND 


BRANCH PLANT: 400 MIDLAND AVENUE e@ DETROIT 3, MICHIGAN 
West Coast Licensee for Process Chemicals: |. H. Butcher Co. @ European Agent: Sture Granberger, Storgaten 10, Stockholm, Sweden 


cmciodenn | QB? | CIND*| CID*| CLD? CIID 
Costings Supplies 


chemical Processes, Anodes, 


Rectifiers, Equipment ond Supplies for Metal Finishing |  rromates Equipment 


Brighteners 
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F sticizing 
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The use of plastics for automotive parts has shown 
a tremendous growth during the past five years. We are 
actually on the threshold of an even greater break 
through period. The new plastics, with functional as 
well as decorative benefits, permit the designer greatet 
latitude in applying the cost reduction advantages of 
plastic materials for better performance, improved ap 


pearance and lower cost. Better machines to mold these 


new materials also have played an important part in 
their rapid acceptance. H-P-M preplasticizing princi- 
ples have opened new possibilities with materials that 
have posed certain restrictions until recently. New 
H-P-M machine processes will assure the success of 
new plastic materials just as surely as new light weight 
plastics will earn a steadily increasing place in tomor- 


rows automotive production. 


PLANNING epem le) So kaag. | -augel' ici. my \Sage) leona h's ae le] - ty. 
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Is This The Break-Through 
In Automotive Plastics ? 


When Consolidated Molded Products Corp., of Scranton, Pa. started 
production on the new instrument cluster housing for Chrysler's 
1961 Valiant, a giant stride was made in automotive plastics. It is 
the largest part molded from DuPont's Delrin to be used in automo- 
biles to date. This tough new acetal resin reduces weight as much 
as 80% over zinc counterparts; cuts costs of material, fabrication, The new Valiant dash panel assembly witt 
finishing and material handling a 
Mr. John O'Connell, president of Consoli- 

dated, is one of the Plastic Industry's quali- 

fied personalities. Under his leadership, the 

company has moved ahead steadily by 

carefully converting to plastic many parts 

formerly made of other materials 

expanding by developing new plastic mar- 

kets. Mr. O'Connell says, “This formula 

for expansion — by developing new mar- oe eee 
kets — brings us many tough molding jobs P tree ao Fenmachaide 
We spend many hours individually evalu- 

ating mold designs and material for each one. The common denom- 
inator in these tough jobs is our new H-P-M preplasticizing 
equipment. We chose H-P-Ms because we feel they are on top with 


respect to machine design and service.” 


This Delrin cowling is a symbolic develop 
nent and typifies a significant design trend 
Metal counterparts entail far more processing 
H-P-M 200-oz. preplasticizers are molding Delrin instrument cluster egenaenn teagan, ee ay oon ee 
¥ a new machine methoc r ical answer 
housings for the Valiant at Consolidated. Another new H-P-M 80-oz to the “profit squeeze” in any industry 
preplasticizer produces the Dodge Polypropylene dash panels in a 
4-cavity mold. H-P-Ms have been used for both prototype and pro- 
duction machines for the majority of the industry’s important develop- 
ments of the past few years. A pioneer in the 
plastics machinery industry since 1931, H-P-M — 


builds a complete line of injection machines EI-F’- IN fi 
This ex- 


from 6 oz. to 300 oz. capacities. 

perience, backed by progressive development, has > VI on LON 
made H-P-M the leading supplier of molding 
machines. And, H-P-M’s service organization 
“back-up” makes sure production is maintained. Mount Gilead, Onio, U.S.A. 


KFoenring Company 


CALL H-P-M TODAY AND SAVE A LOT OF TIME 
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F-M WEAR PLATE “RIDES HERD” 
ON TURBULENT PRESSURE 


IN CESSNA’S NEW HYDRAULIC PUMP 
LINE, F-M WEAR PLATE DIAPHRAGMS 
KEEP FLUIDS IN LINE to deliver pressures 
up to 2000 psi for aircraft, farm and con- 
struction equipment, many other hydrau- 
lic applications. These wear plate dia- 
phragms maintain positive contact with 
gears to assure high, uniform pressure. 
To provide a bearing surface for this job, 
Federal-Mogul applies a high-density 
bronze to steel by a special sintering 
process. F-M high-density bronze pre- 
vents fluid absorption, and it affords good 
lubricity, needed because some hydraulic 
fluids are poor lubricants. To further pre- 
vent the escape of hydraulic fluid, these 
F-M diaphragms are manufactured for 
a snug, close-tolerance fit in the pump 


housing. 


THE COMPLETE LINE of products from 
Federal-Mogul Division includes sleeve 
bearings, bushings, spacers, thrust washers, 
as well as wear plates. Through the years, 
F-M has amassed a wealth of knowledge 
and experience ... from constant research, 
from solving bearing design problems for 
all kinds of products. Our engineers are 
ready to put this know-how to work and 
tener Seareng procnets te your A DESIGN GUIDE provides valuable engineering data for designers on F-M thrust washers as well as 
requirements ... with top per-  (FEDERAT’ wear plates. Also available is literature on sleeve bearings, bushings and spacers. For your copies, write 
formance assured Federal-Mogul Division, Federal-Mogul-Bower Bearings, Inc., 11037 Shoemaker, Detroit 13, Michigan 


sleeve bearings DIVISION OF 
wremameeeeenms FEDERAL-MOGUL-BOWER 
BEARINGS, INC. 
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Readers’ opinions or requests for additional information on material appearing 

in the editorial pages of AUTOMOTIVE INDUSTRIES are invited for this 

column. No unsigned letters will be considered, but names will be withheld 

on request. Address Letters to the Editor, AUTOMOTIVE INDUSTRIES, 5éth & 
Chestnut Sts., Philadelphia 39, Pa. 


SAAB 


Congratulations and many 
thanks for the fine article on Saab 
in your December issue. I think 
Charlie Weinert did a grand job 
and we are sure appreciative of 
this recognition of our parent com- 
pany. 

Would you please send us 25 
copies of the issue and also quote 
us a price for 30,000 reprints. 


J. B. Daly, Jr. 
Advertising Manager 
Saab Motors, Inc. 
New York, N. Y. 

8 Figures are on the u ay- Ed 


WAY BACK ISSUE 


I have learned from the bibliog- 
raphy of “Roller Bearings” by 
R. K. Allen that you published an 
article “Needle Bearings in High 
Speed Engines” in your issue of 
December 13, 1930. 

We would like to receive a re- 
print of this article. 


R. J. Farrell 
Chief Engineer 
Bremen Bearings, Inc. 
Bremen, Ind. 
@ Our files do not go back that 
far. Suggest you contact Free 
Library of Philadelphia, Logan 
Square, Philadelphia, Pa. 


NISSAN “CEDRIC" 


We are much interested in a 
brief article which appeared in the 
News Features section of the De- 
cember 1 issue of AUTOMOTIVE IN- 
DUSTRIES. 

The article refers to the Japan- 
ese automotive industry, in which 
you have made an erroneous de- 
scription as “Toyota Motor Prod- 
ucts offered its Corona, Tiara and 
the Cedrics. .. .” Certainly, Cor- 


ona and Tiara are produced by 
Toyota Motor Co., but Cedric is a 
product of Nissan Motor Co. as 
well as the Datsun Bluebird which 


is now on sale in the U. S. market. 
Bunkichi Inukai 
Chief, Research Section 
Nissan Motor Co., Ltd. 
Yokohama, Japan 
8 Our apologies to Nissan 


Votor. An appropriate item 
will be published. Ed 


MACHINING 
The lead article on page 33 of 
the December 1 issue of AUTOMO- 
TIVE INDUSTRIES has received many 
fine comments from the people at 
Gisholt. After reading it, I can 
certainly agree that the flywheel 
machining story is much more ef- 
fective when presented along with 
background information and data 
on the complete machining set-up 
in the customer’s plant. We cer- 
tainly appreciate your effort on 
our behalf. 
A. A. Ebel 
Gisholt Machine Co. 
Madison, Wis. 


BACK ISSUE 

The other day I was reading 
the November 1, 1960 issue of 
AUTOMOTIVE INDUSTRIES, and was 
interested in the article entitled 
“Comfort Criteria for Seat De- 
sign.” 

Would it be possible to obtain a 
reprint of this fine piece. I am 
especially interested in the infor- 
mation on measurements of the 
average adult and child. 


Raymond J. Diringer 
Rochester, N. Y. 
@ Sent with our compliments— 


Ed. 
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STANDARDIZE 100% 
ON SOUTHERN 
FASTENERS 


FOR 
FASTER 
SERVICE 


* 


The ‘'S”’ in Southern could stand for service 
and stock, because Southern has both 
Both are products of Southern’s specializ- 
ing in top quality USA-made standard 
fasteners for 15 years 


When you want faster service on quality 
screws and bolts, you can rely on Southern 
Screw’s 1,5c:0,000,000-piece stock in the 
Statesville, North Carolir factory and 
warehouse, or from fully stocked ware- 
houses in New York, Chicago, Dallas and 
Los Angeles which supply Southern’s vast 
network of distributors 


Standardize on Southern for every threaded 
fastener requirement for quality as well as 
service. Write or phone today for current 
stock list. Address: Southern Screw Com- 
pany, P.O. Box 1360, Statesville, N. C 


letaal about 
Screw's pal. 
letizing-packaging system, 
to save you 
and storage 
another free 
industry by 
Southern Screw 


COMPANY 


MORTH CAROLINA 


scREW 


STATESVNAEE 


Machine Screws & Nuts « Tapping Screws 
Stove Bolts « Drive Screws « Carriage Bolts 
Continuous Threaded Studs +« Wood 
Screws « Hanger Bolts * Dowel Screws 
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SILICONE NEWS from Dow Corning 


For Designs That Perform 





SILICONE 
FLUID 


VALVE ARM 


PivOT SHAFT 











New Fluids Assure Accuracy 


Hlere’s why Dow Corning silicone fluids improve performance of mechano- 
fluid devices and controls. They maintain near-constant viscosity over a 
wide temperature span; exceptional resistance to oxidation and to break- 
flown due to shear; and fine dielectric properties. In service, these silicone 


‘ 
liquids don’t sludge or gum: don’t corrode metals nor cause rubber to swell. 


Uniform Damping From the arctic to the tropics, behavior of Dow 
Corning silicone fluids remains virtually constant. As indicated by perform- 
ance in a torsional vibration 





damper, damping effect of 
silicone fluid decreases in the 
ratio of 3 to 1 over a tem- 
perature range from 10 
to 160 F; a petroleum 
hydraulic fluid decreases in 
the ratio of 2500 to 1. 





Compressibility Too Formulated to retain its desirable characteristics 
and also have good compressibility at high pressures, a silicone fluid for 
“liquid sprin rs’ for aircraft landing se ls ara possible a 30% smaller 


oil chamber; assures uniform performance over wide temperature range. 


Aid to Miniaturization The near-ideal silicone fluids also help to 
reduce size and weight of accelerometers, fan drives, radar buffers, differ- 


ential pressure cell transmitters, panel instruments and truck scales. nie Game AC 


For | more information about silicones 
eir use in automotive design and pro- 
itact the- Dow Corning office first in 


or write Department 0914, Pil tetelar tr 


Dow Corning CORPORATION 
MIDLAND. MICHIGAN 


ATLANTA BOSTON CHICAGO CLEVELAND DALLAS LOS ANGELES NEW YORK WASHINGTON, D. c 
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Helixform*—a new method for bevel vear production! 


The new No. 112 Hypoid Helixform 
Gear Finisher improved 
quality and increased production on 
spiral bevel and hypoid non-gen- 
erated ring gears up to 10%” in 
diameter, and 24% DP such as em- 
ployed in passenger car axles. 


assures 


Circle 114 on Inquiry Card for more data 


The Helixform Cutting Method 
used on this machine offers these 
advantages: 

Conjugate tooth surfaces, minimized 
gear development, complete control of 
looth bearing, and grealer adjustabil- 
ily in final assembly. 


We will be glad to send a bulletin 
giving further details on request. Ask 
for literature on the No. 112 Hypoid 
Helixform Gear Finisher and the 
companion No. 112 Hypoid Gear 
Rougher. Write for it today. 

*Trade-Mark 


GLEASON WORKS 


1000 UNIVERSITY AVE., ROCHESTER 3,N.Y.' 














Bendix Builds More Brakes 


for More Different Vehicles than 
any other manufacturer 














You get the 
right answers | 
from Bendix... 


~ 
a 
_* 


Brake headquarters of the world! 


Whether you're designing a go-kart or the biggest highway 
hauler, it pays to put your braking problems up to Bendix. 
You benefit from the experience Bendix has accumulated 

in designing and producing more than 141,000,000 brakes to 
meet the needs of every kind of vehicle that rolls 

and must be stopped. 


Our current production schedules call for more 
than 400 different types of automotive brakes alone. 
Bendix® brakes also have wide application on machine 
tools and other industrial equipment. 


Whatever your braking problems, you get the right answers 
at Bendix, where we conduct the biggest brake research 

and testing program in the world. For an analysis of your 
needs, call, wire or write our Automotive Brake Department, 
Customer Applications Engineering, at South Bend, Indiana. 


WRITE FOR FREE BENDIX BRAKE CATALOG! 
Brand-new 82-page design guide for brake engineers. 
Shows brakes for virtually all applications; discusses 
hydraulic, mechanical and band-disc types. Gives 
complete axle load ratings, torque capacities, installa- 
tion data. Distills 40 years of Bendix brake experience 
in logical, graphic presentation. Write to Bendix 
Products for your free copy today! 


ey. Bendix ivisiox South Bend, np. 
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Peak performance at low cost 
makes this breaker arm assembly 

an ideal component for automotive 
ignition systems. CDF fabricated the 
bushings and rubbing blocks from 
Dilecto" paper phenolic spiral tubing 
and cotton fabric phenolic square tubing. 
Result: high-speed production 

of components precisely matched to the 
mechanical and electrical requirements 
of the application ... assuring peak 
performance and long service life 


at reduced cost. 


A SUBSIDIARY OF THE Budd COMPANY 
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NEW FRAM WEAR-GUARD FILTERS 
PROVED GREATEST ADVANCE 


IN ENGINE PROTECTION 
SINCE DETERGENT OILS! 


Tests show new Wear-Guard construction 
traps up to 40% more dirt than any other 
filter tested! It guards engines against 
unnecessary wear... Stops fuel waste! 


The secret is in the construction! Thousands of 
tiny filter pockets are packed inside new Fram 
Wear-Guard Filters with new pleated fiber. Tests— 
including radioactive tracer techniques — prove 
Fram Oil and Air Filters with Wear-Guard will keep 
car engines safer than any other filters tested. 


No wonder more car manufacturers equip their I96I 
cars with filters made by Fram than any other filter! 


FRAM CORPORATION, PROVIDENCE I6, R.I. 





a YOUR FIRST LINE OF & "¢, ay 


ENGINE PROTECTION O/L AIR FUEL WATER 


FILTERS 
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new word in 
Road Builders’ 
vocabulary 
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Work-Dimension 


(measurement of performance-power) 


MEASURING AXLE SHAFT dimen- 
sion by extra length of service, 
extra strength to stand up and 
work under big burdens on 
rough roads, 


® shows 


AXLE SHAFTS 


are best 
in the world! 


For original equipment or as replacement 
parts, these extra-tough shafts are pre- 
cision made from finest alloy steels. 
Heat-treated and toughened for work- 
dimension scaled to keep road-building 
giants rolling despite the strains, jolts 
and overloads of their rugged routines, 
they have well earned their reputation 
for extra-service, low-cost endurance. 





When you replace, remember the new 
word is work-dimension — the last word 


FREE! 


Valuable Booklet 
"Causes and Prevention 
of Axle Shaft Failure: 
= write today for yours. 


The US AXLE COMPANY, INC. 
Since 1920 
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Pottstown, Pennsylvania 


Automotive INpustries, February 15, 1961 Circle 117 on Inquiry Card for more data 





Strong KEYS on the bearings—and correspond- 
ing KEYWAYS in the flanges—accurately ma- 
chined from solid metal, transmit the torque in 
this largest capacity MECHANICS Roller Bearing 
UNIVERSAL JOINT. Two cap screws hold each 
bearing securely in place—their only function 
—and are locked in position. This KEY method 
of driving has the highest safety factor, trans- 


mits the most torque with the least weight, and 


avoids costly breakdowns resulting from driving 
through bolts or screws that wear loose and 
shear off. 

Let our engineers show you how this exclusive 
MECHANICS Roller Bearing UNIVERSAL JOINT 
advantage will help improve the operation of 
your product. 


MECHANICS UNIVERSAL JOINT DIVISION 
Borg-Warner * 2024 Harrison Ave., Rockford, Ill. 


Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, tll 


MECHANICS 


Reller Bearing 


UNIVERSAL JOINTS 


For Cars + Trucks « Tractors « Farm Implements « Read Machinery « 
Aircraft + Tanks + Busses and Industrial Equipment 
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New 200 to 2500 GPM Vacu-Matic Filter 


Sets Maximation Records 


AXIMATION— the science 
of obtaining maximum 
production in machining 

and grinding operations while 

simultaneously paring costs has 
received fresh new impetus with 
the development of the Hoffman 

Hi-Flo Vacu-Matic filter capable 

of handling water soluble oil 

coolants in quantities from 200 

to 2500 GPM. The new Hoffman 

Hi-Flo Vacu-Matic filter provides 

a record 20 to 50% savings in 

grinding wheels, honing stones, 

broaches and other edge tools 
and is a significant forward step 
in modern metal working tech- 
niques. Basis of development is 

long experience with 40, 60, 80 

and 120 GPM filters. 


Dirty Coolant Responsible 
Metal chips, solid abrasives, grit 
and dirt or fine particles in cool- 
ants are invariably responsible for 
below rated capacity perform- 
ance of grinding and finishing 
machines. Dirty coolant means 
shorter useful tool, wheel, cool- 
ant life more rejects, higher 
maintenance, material, labor costs 
— frequent down time for tool 
sharpening, in - the - machine - ad- 
justments and sump cleaning. 
The new high capacity Vacu- 
Matic filter handling flow rates 
from 200 to 2500 GPM has been 
designed and engineered by 
Hoffman to solve the dirty cool- 
ant problem. 


Positive Filtration 
Filter medium for the new Vacu- 
Matic is a special, low cost, easily 
replenished paper on which solid 
particles are deposited. Coolant 
is drawn through the filtering pa- 


per by negative pressure with the 
dry sludge remaining on top of 
the paper. When sludge reaches a 
preset thickness, the filter paper 
is automatically indexed by a 
pressure differential switch and 
new paper moved over the vac- 
uum area. Water-free sludge and 
spent filter paper drop off into 
their respective tote boxes for 
easy disposal. 


Design and Engineering 

The Vacu-Matic is simple in de- 
sign — virtually trouble-free in 
operation — and suitable for all 
grinding and machining opera- 
tions using water soluble oil cool- 
ants. Operation is entirely elec- 
trical and continuous. There are 
no fussy solenoids, air cylinders, 
intricate inter-lockinge control 
valves, etc. Paper is indexed au- 
tomatically. Shut - off of dirty 
coolant through the filter is un- 
necessary. Since “plugging” of 
the filter areas by hydraulic or 
trampoils has been eliminated, 
coolant flows continuously. Sepa- 
ration of spent filter paper, sludge 
and chips is entirely mechanical. 
Through the process of aeration, 
coolant temperature remains 
constant at ambient room tem- 
perature or below. Coolant sweet- 
ness precludes the possibility of 
bacteria growth. Another design 
feature is the reduction of the 
service tank requirement. Grav- 
ity feed of dirty coolant to filter 
is possible where plant layouts 
permit. 


Numerous Competitive 
Advantages 
The use of the Vacu-Matic filter 
in grinding and machining oper- 


ations makes it possible to obtain 
numerous competitive advan- 
tages that add up to higher speeds, 
faster feeds and better finishes. 
Among them are 


¢ Removal of all chips, abrasives, 
dirt and other contaminants with 
an overall efficiency of 98%. 

e Virtual elimination of down 
time. 

e Protection against loading of 
grinding wheels. 

e A four times greater cake than 
obtainable by conventional grav- 
ity flow through the paper. 

¢ Nominal filter paper costs. 

¢ Delivery of dry sludge without 
coolant carry-over. 

¢ Minimization of coolant loss. 
e Automatic and self - cleaning 
operation. 

¢ Improved working environ- 


ment. 


e Reduction in maintenance 


costs. 


e Longer useful life of equip- 
ment, oils, coolants 


Without cost or obligation, Hoff- 
man engineers will provide data 
on filtering equipment to suit 
your needs. Their recommenda- 
tions are based on the nature of 
the task and long experience in 
the improvement of manufactur- 
ing technology. To check on the 
use of the new Vacu-Matic filter 
and how it will pay for itself in 
your plant, send for the free 
Vacu-Matic Bulletin FB 107... 
Write Dept. LR, U.S. Hoffman 
Machinery Corp., Industrial Fii- 
tration Division, P.O. Box 214 
Thompson Road Plant +1, East- 
wood Sta. Syracuse 6, New York. 
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teral Thrust Suspension... 


ther masterpiece of 1837 


While competition bounces and bumps, “‘Lucky Pierre” 


LET confidently glides to the fulfillment of his mission. 


The fanciful scene above erroneously infers that Mather 


M AT H a R was on the job back in the early days of the Foreign 


Legion. Factually, this is their fiftieth year in the 


$0 LVE SS Spring business and, during these years, they 


Y 0 U R have naturally accumulated a wealth of 


information on this subject. So, if you have a suspension 


s U S PE N S l 0 | problem or are looking for a source of supply in the 
p R 0 B LE MS field of scientific metal treating, please call 
/ 


5 f P. O. BOX 6695, TOLEDO, OHIO 


YEARS 


MATHER 
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SMOOTHER STEERED 
WHEN GEMMER GEARED 


npact gear in the industry 


Gemmer steering is engineered for strength Available in either malleable or aluminum 
and ease of operation .. . built for lifetime housings 


service and minimum maintenance. Cus- , 
For your steering needs, Gemmer offers 


tomer pleasing features of the 7D gear are: you experience as old as the industry. 


Compactness .. . High numerical ratio of 


1...snehen.noseioer sm PORMer SKeATiM 


plicity of installation and adjustment... 
SINCE 1906 
ROSS GEAR AND TOOL COMPANY, INC. 


Gemmer Division, Detroit, Michigan « Ross Division, Lafayette, Indiana 
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Need tubing? Maybe just a few simple bends . or millions of 


complex fabricated tubing parts. But, whatever your tubing 
requirements, come to Bundy. The important reason for Bundy’s 
precision fabrication is Bundyweld® steel tubing. Standard wall 


thickness and O.D. of Bundyweld are held to +.002” to —.003”. 


Bundyweld meets ASTM 254: Govt. Spec. MIL-T-3520, Type IIT. 


Precision comes first, but Bundy plants are also geared to give 
you the cost advantages of mass-fabrication. Be sure you get the 


most for your tubing dollar by talking to Bundy first. Call, write 


or wire: Bundy Tubing Company, Detroit 14, Michigan. 


BUNDY TUBING COMPANY « DETROIT 14, MiCH. e WINCHESTER, KY. « HOMETOWN, PA. 


World’s largest producer of small-diameter tubing. Affiliated plants 


in Australia, Brazil, England, France, Germany, Italy, Japan. 


, 


Bundyweld, double-walled from a single 
copper-plated steel strip, is metallurgi- 
cally bonded through 360° of wall contact. 
It is lightweight and easily fabricated... 
has remarkably high bursting and fatigue 


strengths. Sizes available up to %” O. D. 


t 


ca 
Bundy can mass-fabricate small-diametet 
steel tubing to solve a wide variety of de- 
sign problems. The Bundyweld tubing 
shown is(1)expanded, (2)sheared and flat- 
tened, (3) expanded and slotted, (4) special 


formed and threaded, and (5) flanged. 


BUNDYWELD. 
TUBING 
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. It’s what’s inside that counts 


NEW TUBULAR ELECTRODE 





Now quality automatic welds can be 
made without CO, Argon or granular 


flux. Photo magnifies electrode 3 times 








NEEDS NO FLUX OR GAS 


LINCOLN’S dramatic new welding process—INNERSHIELD 
—uses a special tubular electrode containing all necessary 
ingredients—filler metal, arc shielding, deoxidizers, fluxes. 
Two new welders use it—a full automatic and a semi-automatic. 





NEEDS NO FLUX OR GAS 


This is Lincoin’s Innershield at work . . . full-automatic. No other 
automatic process even comes close to the speed. You press 
the button to weld and really lay down a bead fast . . . over 
300 inches per minute on light gage lap or butt welds. The 
dust cap and flanges of this axle housing demonstrate how 
Innershield really goes to work—they are welded 60° 
faster with Innershield than with the previous process. 


NEEDS NO FLUX OR GAS 


This is Lincoln’s Innershield Squirt... on the job. It’s 
ideal for high-speed, single-pass welding on light 
metal parts like these building trusses. Deposition 
efficiency is high, since the electrode is a continuous 
50-pound coil. In this operation, Innershield 
increased welding speed 30%. That’s not all: be- 
cause this automatic electrode contains ALL the 
welding ingredients, purchasing, inventory and 
storage are simplified. 


Here’s the inside story . . . how the cost-cutting, 
profit -producing advantages of Innershield can go 
to work for you. A new bulletin, hot off the press, 
covers the dramatic story of the new tubular electrode 
and how it works. It also describes in detail both the 
full and semi-automatic Innershield welders now 
available. Write for your copy of bulletin 5300.1 
today. The Lincoln Electric Company, Dept.{1721, 
Cleveland 17, Ohio. 


WELDERS 





THE WORLD’S LARGEST MANUFACTURER OF ARC WELDING EQUIPMENT AND ELECTRODES 
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1S TO ANY 
= PRODUCT 
WHERE 
MOISTURE 
AND CORROSION ARE A PROBLEM 


In automobiles—underframe components, mufflers, other exposed parts, 
all benefit from the corrosion-resistant properties inherent in Tl-CO gal- 
vanized steel. 


In farm equipment—waterers, feeders, brooders, grain dryers, grain bins, 
implements, conveyor equipment and hardware—all need the protection 
given by TI-CO galvanized steel. 


In appliances—|ntegral components of washers, dryers, refrigerators, 
freezers, air conditioners, all meet moisture head on—last longer, give better 
service, with Tl-CO galvanized steel. 


In construction—heating and air conditioning systems, cellular flooring, 
roof decking, siding, flashing, even entire buildings are built from long- 
lasting, non-flaking Tl-CO galvanized steel. 


What’s more, today’s value-minded buyers demand products that give 
bonus years of useful service. That’s why merchandising-minded manu- 
facturers are specifying Tl-CO galvanized sheets—using the famous TI-CO 
brand name as a plus feature in their promotion stories, too. 


INLAND TI-CO GALVANIZED SHEETS 


INLAND STEEL COMPANY 

30 West Monroe Street, Chicago 3, Illinois 

Sales Offices: CHICAGO * DAVENPORT ¢ DETROIT * HOUSTON « INDIANAPO 
ANSAS CITY * MILWAUKEE * NEW YORK e ST, LOUIS « ST, PAUL 
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What IS the “Inside Story” 
on Electric Tachometers? 


It may be profitable for you to know 
why Sun electric Tachometers are the 
overwhelming preference for original 
or optional equipment by car and truck 
manufacturers, and engine builders. 


The reason for this choice is the “inside 
story” of electric Tachometers. 


Engineers know the prime requisite of 
a Tachometer is to supply ACCURATE 
measurement of engine RPM under all 
operating conditions. And for this rea- 
son, the electric type, such as Sun man- 
ufactures, is best suited for internal 
combustion engine applications. 


Electric Type is Smoother 


They have found through laboratory 
tests and field experience that an electric 
type gives smoother, steadier, more 
accurate readings—and is less subject 
to needle waver. It is not affected as 
much by bumps, waves or washboard 
roads 


Source of power is a Transmitter (send- 
ing unit). The Sun unit is housed in a 
heavy black Bakelite Case for perfect 
insulation, sealed against dust and 
moisture. It requires no special drive 


7% CAPACITORS 
Te 
v f 
? th ih b 
LE SF a 
MERCURY CELLS 


mechanism. There is only one moving 
part, a high-speed Relay Switch with 
solid silver contacts which will never 
wear out 


This system does not take current from 
the vehicle’s battery and cannot injure 
ignition points or any part of the elec- 
trical system. Easily replaceable Mer- 
cury Cell batteries supply the small 
amount of current required to operate 
the Tachometer Head. 


Sun Features 

Vv . 

‘“Ruggedized Accuracy” 

One of the reasons for the preference 
of Sun Tachometers is that engineers 
have found that Vinee | 
the use of a rug- . 
ged D’Arsonval 
Movement, with 
jewels mounted in 


silicone rubber, re k 
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‘One in a series of technical discussions on Tachometers. 


duces shock or vibrations. This is a Sun 
manufacturing exclusive, and is called 
“Ruggedized Accuracy.” 


It affords longer Tachometer life and 
greater accuracy. Beryllium hair-springs 
minimize spring fatigue. 

Adding to this tough, “Ruggedized” 
story, is the use of Alnico magnets, for 
permanent strength—and double bridge 
construction. 


Torture-tested components, with three- 
phase quality control and inspection, 
assure top Tachometer field perform- 
ances at all times. 


Easy to Install— 

Even on Diesels 

Unlike other models, tests have shown 
that there is no installation problem 
with a Sun electric Tachometer. Even 
Diesel applications are simple and fool- 
proof. For Diesels, Sun Power Units are 
available for standard S.A.E. drive 
ratios —and S.A.E. mechanical drive 
outlets. Troublesome, long drive shafts 
are eliminated. 


POWER UNIT 
ENGINE 
ORIVE OUTLET 


DISTRIBUTOR 


SE 


REGULAR INSTALLATION 





At 


ruggedized 


ACCURACY 
ELECTRIC TACHOMETERS 


Makers of Electric Tachometers for 
Automotive, Marine and Stationary 
| Engines; both Gasoline and Diesel. 








The Sun Transmitter Unit attaches to 
any S.A.E. mechanical drive outlet where 
electrical impulses are picked up and 
transmitted to the Power Unit, then 
relayed to the Tachometer head in 
terms of RPM. 


Wide Applications’ - 

Sun Tachometers are in demand for 
Gasoline, Diesel, Marine, Stationary 
engines, as well as Off-the-road equip- 
ment applications. Their use cuts engine 
strain, helps stop harmful engine over- 
speeding. This leads to longer engine life. 


Adjustable arrows are another liked 
Sun feature. Mounted under glass, they 
can be locked at any point to show an 
operating range to help the driver main- 
tain safe, economical engine RPM. 


20 
aT | 


/; 


VA 
RPM % 


MUNDREOS 


Drivers say the larger Sun numerals 
are easier to read, and cut fatigue. And 
indirect lighting assures good night 
time visibility. 


Samples Available 


Why not look deeper into the “inside 
story” of Sun electric Tachometers, and 
see if there’s an application they can fit 
for you? 


Samples are available immediately for 
engineering tests, along with reference 
catalog bulletins and print specifica- 
tions. Just fill in the coupon below for 
immediate action. Thank you. 





Sk a a = 


Sun Electric Corporation I 

Tachometer Division 

6373 N. Avondale Avenue 

Chicago 31, Illinois 

I'm interested in the Sun 

Electric Tachometer story! 

© Send me details on Sample Tachometer for 
engineering analysis. 

O Send me catalogs and print specifications. 


Name 





Title 


Firm 


City Zone State 








_—— = om 


for more data 
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_Piston Rings... 


WHEN 
RING REQUIREMENTS 


oF Ti mmel a 


For more than fifty years McQuay-Norris engi- 
neers have worked side by side with original are 
equipment engineers in the design of quality ; 


piston rings and sealing rings. With this experi- 
ence you can be sure that McQuay-Norris can 
produce rings to your exact specifications, with 
delivery when and as you need them. 


McQUAY-NORRIS MANUFACTURING CO., ST. LOUIS * TORONTO 








NAT’S 
quick facts 

about 
Fasteners... 


Shining example...of big things 


in specials by National 


This is a large offset eyebolt, shown here 
big as life. We designed and made it to 
order for one of our customers. 

lo begin with, it shows that we can 
and do make some sizable things in the 
way of cold headed Special Products. 

But there’s more here than seems to 
meet the eye. 

When our customer brought us this 
eyebolt, he had been having it made as 
a forged eye welded to a machined bolt, 
with a cut thread. 

We gave it some thought, then made 
it... with a difference. We cold formed 
it in one piece, and rolled the thread... 
turning out a stronger, more practical, 
and more efficient part, and lopping off 
costs all along the line. 

And there's the real point... what we 


really mean when we mention doing BIG 
things in Specials, at National .. . better 
parts, large or small, at lower cost, by 
cold heading and designing for profit. 

We do it right along, and we can very 
likely do it for you, too. Want to find 
out? Just drop a note to Special Products 
Service, at our address*. And if you just 
happen to have a Special problem, tell 
us all about it—and let us help. 


‘It will bring you 
this illustrated booklet 
“Bring your Special 
Problems to National’’, 
16 pages about Specials 
as National sees them. 


— 
ie, 'A lion al, The National Screw & Mfg. Company ° Cleveland 4, Ohio 


exe” 


California Division, The National Screw & Mfg. Company 
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3423 South Garfield Avenue, Los Angeles 22, California 
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Chrysler Shifts Work 


Jefferson Plant to Produce Imperial in Fall 


By Hugh C. Quinn, Detroit Regional Editor, 
and C. B. Campbell, News Editor 


Chrysler Corp. is closing its Im- 
perial assembly plant in Dearborn 
and moving Imperial production 
cross-town to the Chrysler Jeffer- 
son plant on Detroit’s East Side. 
The move, predicted in AI (July 


15, 1960), will be completed by the 
end of the current model year. 
Chrysler will then put the Im- 
perial plant, once home of the Ve 
Soto passenger car, up for sale. 
The plant was renovated and re- 





NEWEST AMPHIBIOUS MILITARY VEHICLE 
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oe 
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Chance Vought Corp.’s Gama-Goat is powered by 80 hp, air-cooled engine. 
The six-wheel articulated amphibious vehicle can travel over rough terrain 
or cross rivers with heavy load of personnel, armament or equipment. 
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tooled for Imperial only three 
years ago at a reported cost of $25 
million. 

In another action, the corpora- 
tion has merged the field sales 
forces of the Plymouth Div. and 
the Chrysler-Imperial Div. into a 
single unit. This move is a major 
step toward eventual merger of the 
two divisions (see AI Dec. 1, 1960). 


800 to Be Shifted 


The corporation said some 800 
hourly workers will be transferred 
to the Jefferson plant to continue 
work on Imperial. The Imperial is 
expected to be consolidated as a 
part of the Chrysler line begin- 
ning next fall. The Jefferson plant 
currently builds the Chrysler line 
and, for the balance of the model 
year, the Dodge Polara. 

The move will “enable faster de- 
livery of customer orders” for Im- 
perial cars, according to the com- 
pany. It also is expected to coin- 
cide with a major change in the car 
itself. Imperial currently is the 
last remaining Chrysler Corp. car 
to use body-and-frame construc. 
tion. But, as the big luxury car is 
taken in as part of the Chrysler 
line, it will use the same unitized 
body as the other Chrysler cars. 

The move to Jefferson is not ex- 
pected to interrupt production, 
since Imperial has been running 
at only 25 per cent of a year-ago 
production rates. The plant has 
been working alternate weeks, 
with some four-day weeks. 





Chrysler also is moving the bulk 
of its stamping operations from 
the Conant stamping plant in De- 
troit. 

The Conant plant has been do- 
ing most of the Valiant and Lancer 
stampings and subassemblies. Most 
of this work is being transferred 
to other plants in the Detroit area 
with the balance going to the 
Twinsburg, O., plant. 


Underbody Assembly 


The only operation to remain at 
Conant is underbody assembly, 
with about 300 of the plant’s 1400 
hourly employes kept on. Other 
employes transfer with the work. 

The move is for economy rea- 
sons—‘‘to utilize more modern and 
efficient equipment,” as Chrysler 
explains it. 

The sales force merger is for the 
same reason—‘“to make the most 
effective use of manpower and re- 
sources.” 

E. M. Braden, formerly general 
sales manager of Chrysler-Impe- 
rial Div., becomes general sales 
manager of the new Chrysler 
Plymouth sales organization. Rob- 
ert B. McCurry, Jr., 
general sales manager of Plym 
outh Div., is director of field oper 
ations for the new group 


formerly 


State Runs Borgward 


Dr. Carl F. W. 
has agreed to let the state of 
Bremen take over his ailing 
plants. Last year sales of the 
Borgward Group totaled $154.7 
million. 

3remen will take over all as- 
sets and liabilities and turn the 
group into a joint stock corpora- 
tion with a capital of $11.9 mil- 
lion. Officials will seek to sim- 
processes and 


3orgward, 70, 


plify production 
reduce the number of Borgward 
models. More than 20 types of 
cars and trucks are produced at 
present. 

The Bremen administration of- 
fered to take over the Borgward 
plants to avert a shutdown that 
would have hurt 20,000 workers. 
Earlier, the state had assisted Mr. 
3orgward with substantial cred- 


its 


Willys-AMC Merger? 
The working arrangement in 
Mexico between Willys and Amer- 
ican Motors touched off specula- 
tion that further agreements, and 
possibly a merger, were in the of- 
fing. The two firms will cooperate 





PININFARINA ENTRY AT TURIN SHOW 
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One of the 14 Pininfarina exhibits, the 410 Superamerica sports coupe on a 
Ferrari chassis stresses aerodynamic features. There are no protruding parts 
on the front and the headlights can be completely hidden. 
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on a joint engine project at Willys 
Mexicana, S. A., a Willys licensee 
in Mexico City. 

Asked about the merger possi- 
bilities, AMC President George 
Romney replied: “No comment.” 
This reply was much softer and 
open to interpretation than some 
of his earlier denials of reports 
about mergers with Chrysler or 
Douglas Aircraft. 

Although there was no official 
confirmation of the Willys-Amer- 
ican Motors courtship, there are 
some in Detroit who think the 
eventual marriage is a certainty. 
AMC, they point out, wants the 
Willys commercial vehicles and 
overseas manufacturing and as- 
sembly facilities. Ever-expanding 
Kaiser Industries, on the other 
hand (Kaiser is sole owner of 
Willys Motors) might want cash 
for further expansion. Kaiser sales 
in 1960 rose from the 1959 level, 
but earnings fell sharply. 


Chester Plant Closing 


Ford Motor Co. has announced 
closing of its Chester, Pa., plant 
on March 15. The facility will 
be sold. 

T. R. Reid, a Ford official, said 
a few of the 1500 workers would 
remain at work for the remainder 
»f the model year to make Ford 
body sides for the Norfolk, Va., 
plant. 

Mr. Reid said Ford would ar- 
range to transfer any of the 1370 
hourly and 230 salary workers 
who desired to continue with Ford. 
However, it was pointed out that 
1100 of the Chester workers are 
eligible for some form of retire- 
ment. 
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GM ‘60 Sales Set Mark; Earnings Top ‘59; 
Ford Net Pays $7.80; Chrysler at $3.61 


General Motors set a new rec- 
ord for dollar sales in 1960, and 
net earnings for the year were 
second only to 1955. Sales 
amounted to $12.7 billion, topping 
the previous 1955 record of $12.4 
billion and the 1959 total of $11.2 
billion. Earnings for the year to- 
taled $959 million, up from $873 
million in 1959. 

But while GM was recording 
sales and earnings increases in 
1960, Ford Motor Co. suffered a 
drop. Ford’s net sales for the 
year were $5.2 billion, a drop of 
2.2 per cent. Income totaled 
$427.9 million, down 5.2 per cent. 

On a per-share basis, GM earn- 
ings rose from $3.06 to $3.35, 
while Ford dropped from $8.24 to 
$7.80. 

Chrysler Corp. reported net in- 
come of $32.1 million, or $3.61 a 
share, for 1960. It was the first 
profit for Chrysler since 1957. 
Chrysler had a net loss of $5.4 mil- 
lion in 1959 and $33.8 million in 
1958. In 1957, net income was $120 
million. 

L. L. Colbert, board chairman 
and president, said the company’s 
financial condition continued to im- 
prove. Net current assets at the 
end of 1960 were $431 million, up 
$156 million from 1959, he re- 
ported. 

Studebaker-Packard Corp. show- 
ed a slim profit of $708,850 for 
1960, a sharp decline from the 

28.5 million earned a year ago. 
But, however slim the margin, it 
was nevertheless a profit—the sec- 
ond consecutive year the company 


has been in the black. 
Sales for the year were down 

16.6 per cent, from $387.3 million 

in 1959 to $323.2 million. 

Motors 


American reported a 


drop in earnings during the first 
quarter of its new fiscal year, Oc- 
tober-December, 1960, although 
net sales hit a new record of 
$277.6 million. Income dropped 
from $12.2 million (68 cents) to 
$10.1 million (56 cents). 

General Motors made its new 
sales record on unit sales of 4.- 
661,000 cars and trucks. 





2 NEW INTERNATIONAL HARVESTER MODELS 





Travelall station wagon which seats nine, offers 124 cu ft of load space. 
Model C-100 (above) is five in. lower than previous models. It has torsion-bar 
independent front suspension with welded box-section frame. Standard engine 
is International V-266 V-8 rated at 155 hp. “Low-profile” styling, torsion-bar 
independent front end suspension and welded box-section frame are features 
of new Model C-100 truck with seven ft pickup body. 
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Hillman Prices Cut 


Another European car maker has 
announced price reductions for cars 
sold in the United States. Rootes 
Motors of England has cut prices 
on its Hillman cars as much as 
$250. John T. Panks, Rootes man- 
aging director, said the reductions 
are a “direct counterattack’’ 
against U. S. compacts 

In 1960, 
country were down approximately 


Rootes sales in this 


one-third, dropping from 30,000 in 
1959 to 20,000. Three-fourths of 
Rootes’ total sales are in the Hill- 
man line. Rootes has added the 
12-12 warranty system adopted in 
force this year by U. S. car makers 
In January, Renault announced 
$200 price reductions for its im- 
ported Dauphine and 4CV series. 


E. L. Ladd Promoted 
Edward L. Ladd has been elected 
president of Brooks & Perkins. E 


Howard Perkins continues as chair- 
man of the board. 

Mr. Ladd was formerly president 
of United Aircraft Products, Inc., 
of Dayton, O. He is a member of 
the Society of Automotive Engi- 
neers, Air Force Association, Insti- 
tute of Radio Engineers, American 
Institute of Management, and De- 
fense Orientation Conference As- 
sociation. 


Binford Re-Elected 


Thomas W. Binford, of Indian- 
apolis, Ind., has been re-elected 
president of the United States 
Auto Club for the fourth consecu- 
tive year. 

Robert Estes, of Inglewood, 
Calif., was elected an at-large di- 
rector. Other new board members 
are Don Branson, of Champaign, 
Ill., representing the sprint car 
division, and Rhiman A. Rotz, of 
Indianapolis. 





FRENCH TRUCK FOR MINING OPERATIONS 
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Rugged Berliet T25 has off-set cab for easy engine accessibility and good vis- 
ibility. The power unit is a six-cylinder supercharged Diesel of 320 hp driv- 
ing through a 10-gear speedbox and planetary gearing in the wheel hubs. 
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Chrysler Directive 
On "Conflict of Interest" 


Chrysler Corp. has taken steps to 
avoid future “conflict of interest” 
difficulties. The company has laid 
down a strict policy governing out- 
side business interests of Chrysler 
officers and employes and members 
of their families. 

The directive, issued last month, 
prohibits any interest in an outside 
or competing firm, unless the interest 
has been declared not in conflict by 
a special policing committee set up 
to administer the new order. The 
committee, which reports to Chrys- 
ler’s board of directors, is headed by 
the firm’s Detroit attorney, J. Paul 
Smith. 

The policy was outlined in a five- 
page letter, signed by Smith, which 
was sent to 13,000 Chrysler officials 
and employes. Included in the mail- 
ing list were all those who have con- 
tacts with outside firms. 

The new directive permits Chrysler 
officials to hold interests in banks, 
public utilities, or a non-motor car- 
rier transportation company subject 
to government regulations. They al- 
so may hold listed or over-the-counter 
securities of not more than $10,000 
and if the interest does not exceed 
one-tenth of one per cent of the out- 
standing securities. 








GM Savings Payment 


General Motors distributed more 
than $11 million in common stock, 
government bonds and cash to 54,- 
000 GM salaried employes Jan. 31 
as the first step in the company’s 
savings fund plan. The payments 
included 151,554 shares of GM 
common stock, 69,691 Series E 
bonds valued at $4,156,000, and ap- 
proximately $1.7 million in cash. 

The initial period of the plan was 
Oct. 1 to Dec. 31, 1955, when em- 
ployes put in $6,626,000 and GM 
contributed $3,313,000. The $11 
million payments included this 
money plus interest and dividends 
earned on investment of funds be- 
tween Oct. 1, 1955, and Dec. 31, 
1960, when the class matured. 
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PERFECT CIRCLE 
PISTON RINGS ARE BUILT 
TO TAKE IT 







Moisture and acids formed by combustion can eat away 


piston rings, much as they eat away mufflers and tailpipes. 


Perfect Circle protects against this corrosive wear with 
extra-thick, solid chrome plating. For abnormally corro- 
sive applications, special alloys are also used. And, Perfect 
Circle rings are even specially protected from corrosive 
skin acids during production, packing and installation. 

Perfect Circle rings are built to take the toughest engine 
wear. Insist on Perfect Circles—the most preferred 


piston rings in all the world. 


PERFECT 2. CIRCLE 


PISTON RINGS - PRECISION CASTINGS : POWER SERVICE PRODUCTS : SPEEDOSTAT 


HAGERSTOWN, INDIANA « DON MILLS, ONTARIO, CANADA 
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Are You Getting All That You 
Are Paying For When You Buy 
Cold Finished Steel Bars? 





STANDARDS YOU CAN FOLLOW 
TO ASSURE BUYING THE BEST 
WITHOUT PAYING A PREMIUM 


All cold finished steel bars are manu- 
factured to industry standards. 

But what you don’t receive when 
you order just any cold finished 
steel bar are the extra quality 
features you get only in Bliss & 
Laughlin bars. You can see the dif- 
ference... youcan work the difference 
... you can have the difference at no 
extra cost. 

These quality features can be 
important in a number of ways: 


PATENTED LUSTERIZED® FINISH 
Lusterized finish means that the bar 
is cleaner, brighter, free from proc- 
essing grit, lime and oils. 

Because of this freedom from 
contaminants, machining costs are 
reduced, collet mechanisms are less 
likely to jam, and tool life is longer. 
If plating is required, preparation 
time is substantially lower. The sur- 
face can often be used for finished 
components without machining. 

The patented, exclusive process, 
applied to all Bliss & Laughlin cold 
finished bars, is a development of 
Bliss & Laughlin research. 


Specialists in Finish, Accuracy, Straightness, Strength and Machinability 


BLISS & LAUGHLIN 


GENERAL OFFICES: Harvey, ill. © 
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CLOSE TOLERANCES 


The industry’s closer tolerance 
standards, adopted several years 
ago, were also a development of 
Bliss & Laughlin pioneering work 
in improving manufacturing proc- 
esses and procedures. 

Long before they became industry 
standards, these closer tolerances 
were routinely followed by Bliss & 
Laughlin. You can therefore expect 
these close tolerances to be consis- 
tently maintained in all Bliss & 
Laughlin production. 


SPECIAL SOIL-FREE COATING 


After a protective layer of rust- 
inhibiting material is deposited on 
the bar during the Lusterizing proc- 
ess, a special, exclusive, transparent 
protective oil is added. This special 
coating repells contaminants and 
moisture during shipping and stor- 
age. It doesn’t soil hands as do 
other protective coatings. 

Bliss & Laughlin Lusterized bars 
are cleaner to handle, cleaner to 
work, and can be stored for longer 
periods without fear of rust and con- 
tamination from airborne material. 


FAST, NATION-WIDE SERVICE 


You can purchase Lusterized cold 
finished steel bars in mill quantities 
directly from strategically located 
Bliss & Laughlin mills across 
America or from steel service centers 
everywhere, 

Available in rounds, squares, 
hexagons, flats and special sections, 
Lusterized bars are furnished in car- 
bon and alloy steels. Either can be 
leaded. 


MACHINABILITY AND 
METALLURGICAL SERVICE 


Take full advantage of Bliss & 
Laughlin’s extensive research and 
development work on the machin- 
ability and metallurgy of cold fin- 
ished steel bars. This service costs 
nothing and can mean more profits. 


UNQUESTIONED DEPENDABILITY 


For 70 years, Bliss & Laughlin has 
devoted its energies to producing 
only one line of products—cold fin- 
ished steel bars. America’s leading 
specialist, with the industry’s most 
complete and most flexible mill serv- 
ice, Bliss & Laughlin concentrates 
its substantial resources and nation- 
wide facilities on serving customers 
well and dependably. 


These are the standards you can 
follow when you wish to buy the 
best cold finished bar, without pay- 
ing premium prices. Why settle for 
less? Simply specify Bliss & Laughlin 
Lusterized cold finished steel bars the 
next time you order or inquire. 


3 $$ $< 
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HEXAGONS 





FLATS 


oe 


SQUARES 
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SPECIAL SECTIONS 


These additional quality features are available only in 
BLISS & LAUGHLIN LUSTERIZED COLD FINISHED STEEL BARS 


MILLS: Harvey, Detroit, Buffalo, Los Angeles, Seattle, Mansfield, Mass. 


Leading 
Independent 

¥ Producer of Cold 
Finished Stee/ Bars 
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fast... 
fast... ™ 
fast...” 


and 


versatile... that’s why the 


GISHOLT No. 24 


Automatic Chucker 


This setup cutO.D.machiningtinerondieselvinaer CUES COSTS fOUr WAYS 

to handle multiple surfaces on large parts. Nineteen tools 

namie S semeee 2 ote 8 aoe 26 When you bring the speed and the versatility of the Gisholt 
MASTERLINE No. 24 into your shop, here’s what happens: 

1. You profit from high-speed, automatic production on a 
wide range of work, from small lots to long runs. 

2. You get the production of an expert from an inexperienced 
operator. Automatic cycle gives you repeat accuracy and 
optimum tool life at fixed production rates. 

. You reduce labor requirements—one operator handles two 
or more machines. 

. You get the speed, the power, the rigidity to take full 
advantage of today’s most advanced cutting tools for 


Time was reduced 30% on 60 part sizes with this setup. ; ; 
Front and rear independent slides are placed to suit the —rerenseer metal removal and finer finishes. 
work. Optional swivel bases speed angular settings. F.t.f.. The jobs at the left are just a small sample of what you can 


gme on the 15/4" steel outer bearing race shown, only do on the fast, versatile Gisholt MASTERLINE No. 24 
; —_ Automatic Chucking Lathe. What can it do...how much 
— can it save on your work? Find out. Call your Gisholt Rep- 

resentative or write for Bulletin 1213. 


ROLY... 


Madison 10, Wisconsin 





Investigate Gisholt’s Extended Payment 
Single- or multiple-pass JETracers on the rear independ- and Leasing Plans 

ent slide increase versatility. Here a single-pass 
JETracer handles six types and 24 sizes of steel bearing 
races. Two 8-minute operations complete part shown, 
removing 90-lb. metal, holding .0005” tolerance in spher- Turret Lathes © Automatic Lathes © Balancers © Superfinishers ¢ Threading Lathes 
ical bore. © Factory-Rebuilt Machines with New-Machine Guarantee 
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ACCURATEREMOTE CONTROL 
FOR HUNDREDS OF PRODUCTS 


—=—with Tru-Lay/454-W\\ Controls 


If your products involve remote control—electrical, hy- 
draulic, pneumatic or direct—TRU-LAY PUSH-PULL FLEX- COMPLEX MECHANICAL 
IBLE CONTROLS can help solve your design problems. They LINKAGE 
provide positive remote control over short or long dis- 
tances—up to 150 feet from the control point. Because 
they operate while flexing, they can snake around ob- 
structions. They will not buckle. They are ruggedly con- 
structed, easily installed and operated, sealed against dirt 
and moisture, and will handle jobs with as much as 1,000 
lbs. input. PUSH-PULL CONTROLS are simple, have but one 
moving part, are noiseless and give a lifetime of accuracy. 

Mechanical linkages, on the other hand, are complex. akon 
Unlike PUSH-PULL CONTROLS, they are made of many PUSH-PULL 
parts, wear at many points, and produce increased back- 
lash, vibration rattles and lost accuracy. 














THESE FEATURES HELP SOLVE DESIGN PROBLEMS 


Anenerages Swivel Action 





| 
| 


| oa | ——“t-—m 


ata 








Clip anchorage * a simple clip for light loads 
- Standard assemblies have end fittings with a swivel 
movement of + 8° to compensate for misalignment 
and rise or fall of lever arms. Swivel joints, and the 
sliding ends, are sealed against dirt and moisture. 


PUSH. DATA FILE SHOWS HOW 


TO SIMPLIFY, IMPROVE DESIGN 


e Write for your PUSH-PULL 
Data File. It contains a 
complete set of engineering 
bulletins which describe in 
detail the operation of 
PUSH-PULL CONTROLS, their 
. : | applications, features and 
Machined bracket anchorage * can an be furnished for = = advantages. 
mounting any PUSH-PULL cable at the swivel terminal 


-° PUSH-PULL CONTROLS 


Automotive and Aircraft Division « American Chain & Cable Company, Inc. 
601-H Stephenson Bldg., Detroit 2 
6800-H East Acco Street, Los Angeles 22 * 929-H Connecticut Ave., Bridgeport 2, Conn. 


——_——_ 
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Only the Valve Division offers 


ONE RESPONSI! 


EXTRUGE & COIN 


COLD HEADING 


The world’s largest engine valve plant now supplies valves 
made by all four fabrication methods. 

Each method offers its own combination of cost bene- 
fits and performance advantages based on your particular 
engine requirements. All four methods give you the 
benefits of Thompson’s 59 years of leadership in 





AUTOMOTIVE DIVISIONS 


4 METHODS OF 
DUCTION... 


ILITY 


GATHER UPSET 
= 
—_—_ 


SHELL CASTING 


A: 











designing and making more than 1.3 billion engine valves. 

When you design a new engine or need production 
valves for current models, come to Thompson’s Valve 
Division ... where all four valve production methods 
are used... where single responsibility assures quality, 
delivery, and performance. 


THOMPSON PRODUCTS VALVE DIVISION 


Thompson Ramo Wooldridge inc. + 1455 East 185th Street 


Cleveland 10, Ohio 





THOMPSON PRODUCTS 
LIGHT METALS 
DIVISION 
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THOMPSON PRODUCTS 
MICHIGAN DIVISION 


THOMPSON PRODUCTS 
MOTOR EQUIPMENT 
MANUFACTURING DIVISION 


THOMPSON PRODUCTS THOMPSON PRODUCTS 
VALVE DIVISION RAMCO DIVISION 
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OWHY DO LEADING OEM’S 
OUSE FORD POWER? 








GEORGE E. FAILING 
HOLEMASTER RIG 





YALE G-3 LIFT TRUCK 








BJ SERVICE, INC 
OIL WELL SERVICING UNIT 








CONSOLIDATED DIESEL 
CTRIC’S VACUUM SWEEPER 











STERLING 
EARTH BORING MACHINE 








OBECAUSE FORD INDUSTRIAL 
OENGINES ARE: 


COMPACT These modern overhead-valve 


engines are truly compact, delivering more horsepower per 
pound of engine weight than ever before possible! They're 
short-stroke, low-friction engines, delivering more usable 
power .. . just right for design engineers to exactly match 
design specifications and power requirements. 


INDUSTRIAL ENGINES 


AND POWER UNITS 


DEPENDABLE Design engineers know 


Ford Industrial Engines are constructed to hold up under 
the most strenuous operating conditions. They're built to 
rigid factory specifications with the highest degree of 
quality control. 


EASILY MAINTAINED om: 


like the sales-clinching advantages of Ford service and 
low-cost parts. Ford offers parts and service availability 
anytime. The more commonly purchased engine parts are 
as near as your Ford Dealer. And there's a full network of 
Ford Industrial Products Dealers stretching from coast to 
coast to assure proper attention to on-the-job problems. 


VERSATILE There's a full range of Ford 


engines, including modern diesels, from 134 to 534 cu. in. 
displacement. Ford engines are easily adapted for use with 
LP-Gas or natural gas.When selecting the engine to power 
your equipment, call or write to the address below. 


We'll help you choose the right power for your job! 


FORD POWER IS RIGHT FOR YOUR EQUIPMENT, TOO! 


INDUSTRIAL ENGINE DEPARTMENT, FORD DIVISION, FORD MOTOR CO., P.O. BOX 598, DEARBORN, MICH. 
-> FORD INDUSTRIAL ENGINE DEPT., P.O. BOX 6787, LOS ANGELES 22, CALIF. 





c West of Rockies write to: 





> FORD INDUSTRIAL ENGINE DEPT., P.O. BOX 1666, RICHMOND, CALIF. 
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Europe Likes Compacts 


Belgian Sees Them as ‘Real Factor’ 


A Belgian auto dealer has told 
U. S. dealers that American com- 
pacts may become a “real factor” 
in the European market. 

Raoul Permeke, president of the 
International Office of Motor 
Trades and Repair, European 
equivalent of the National Auto- 
Dealers Association, 
“great features” of shows in 
Paris, London, Turin and 
sels were the U. S. compacts. 

“Europeans can afford neithe 
to buy nor to run the larger Amer- 
ican-built cars,” Mr. Permeke 
said. Speaking of the compacts, 
he added, “It seems 
that vour American-made vehicles 
will again become a real factor in 
the European market.” 


mobile said 


Brus- 


reasonable 


Exports Rise Sharply 


American cars have not been 
a big factor in European 
since the early 1950s. In the first 
11 months last year, U. S. auto 
makers exported some _ 106,000 
cars overseas, an increase from 
81,000 in the first 11 months of 
1959. Some observers assert the 
increase has been caused by the 
European acceptance of the U. S. 
compacts. 

At the dealers’ convention in 
San Francisco, Carl Hahn, gen- 
eral manager of Volkswagen of 
America, U. S. distributing agency 
for the German car, said VW has 
no plans to cut prices here. 


sales 


“I don’t think price cutting is 
good way to. increase 
sales,” Mr. Hahn declared. “We 
plan to improve our organization 
and improve our vehicles. We 
think this is the right approach.” 
Renault, VW’s biggest foreign 
competitor in the U. S., recently cut 
retail prices by $200 after a sharp 


a very 


sales drop because of competition 
from U. S. compacts. VW 
rose in 1960. 


sales, 


however, 


Volkswagen sold 160,000 cars 
trucks in this country last 
Mr. Hahn reiterated an ear- 
25 per 
1961. 


and 
vear. 
lier prediction of a 
rise in VW 


cent 


sales in 


‘Jeep’ Sales Record 


U. S. sales of “Jeep” four-whee! 
drive vehicles advanced to new 
highs for the third 
1960, C. W. Moss, vice 
president-sales of Willys Motors, 
Inc., reports. Orders on hand in- 
dicate a continued high sales level 
in 1961, Mr. Moss said. 


successive 


year in 





MODEL OF LAND, SEA AND AIR 


’ 


‘COPTER 


* 


mes 


Triphibian Monte-Copter developed by Monte-Copter, Inc., Seattle, Wash., 
uses jet exhaust, with the air shut off to the rotors, and a steerable nose 


wheel, to be taxied at 40 mph without rotors in motion. 


Fiberglass hull 


and tanks at wing tips provide floating capabilities for cruising on water 
or taxiing into or from water. As a ’copter, it operates on cold cycle pressure 


jet principle using compressed air from gas turbine engine. 


Air is ducted 


through interior of the blades and is ejected at tips at high speed. 


AuToMoTIVE INpustriEes, February 15, 1961 








Shipments of construction ma- 
chinery and equipment are 
expected to reach a total of 31.6 
billion in 1960. Shipments have 
declined gradually from the 1956 
record high of $2.4 billion. Ship- 
ments in 1961 are expected by the 
industry to remain at or near the 
1960 level. 

* > * 

Auto buyers plunked out a 
whopping $4.3 billion in auto ex- 
cise taxes last year. A study by 
the National Highway Users Con- 
ference also shows that since 1932, 
when the first of these excise taxes 
was imposed, highway users have 
paid out nearly $40 billion. 

* * 

A gage to control “undercut” in 
welding and a microswitch circuit 
checker, designed to _ simulate 
single - circuit combinations for 
microswitches and plugs, are 
among 55 devices and techniques 
devised by Navy Bureau of Ships 
employes for saving time and 
money. 

* . * 

Nine translations of Russian 
technical literature on farm ma- 
chinery have been released to in- 
dustry and the public through the 
Office of Technical Services, Busi- 
ness and Defense Services Admin- 
istration, U. S. Department of 
Commerce. 

. > * 

Army research and development 
projects in the major fields of 
science and technology are _ re- 
viewed in a six-volume report. 

* * * 

Of the 118,885,000 motor ve- 
hicles registered in the world, 65 
per cent are in the U. S. Ameri- 
cans own 64 million of the world’s 
passenger cars; 49 per cent of the 
world’s trucks and 33 per cent of 
the world’s buses. 

* 7 . 

A proposed simplified practice 
recommendation to reduce the 
number of standard stock sizes of 
flat, ground tool steel stock by 53 
per cent has been circulated by the 
Commodity Standards Div., U. S. 
Department of Commerce. 


More than 13,000 passenger 
cars are being used for driving in- 
struction in U. S. schools. Nearly 
8509 have been loaned by automo- 
bile dealers, with financial aid 
from the manufacturers. 

. ~ « 

Multi-car households in the 
United States have increased 68 
per cent in the last six years. Of 
the 39.5 million car-owning fami- 
lies, seven million now own more 
than one year. In 1954, 34.3 mil- 
lion families had a car, including 
1.2 million in the multi-car group. 

* * * 

Motor vehicle users paid a rec- 
ord $10.5 billion in special auto- 
motive taxes during 1960. The 
levies included registration fees 
and gasoline, Federal excise and 
local taxes. Revenues from these 
sources in 1960 were $1 billion 
higher than in 1959. 

ok * * 

Four translations of Russian 
technical literature on metals have 
been released to industry and the 
public through the Office of Tech- 
nical Services, Business and De- 
fense Services Administration, 
U. S. Department of Commerce. 

fe k * 

Motor vehicle shipments outside 
the U. S. during the first 10 
months of 1960 totaled 301,997 
units, compared with 264,492 in 
the same 1959 period. The largest 
percentage increase was in the 
passenger car field which jumped 
from 95,772 units to 112,095, up 
17 per cent. 


* ™ * 


A new urethane coating is just 
emerging from the laboratories 
which promises to see extensive use 
in the automotive field. Rubber and 
plastic fixtures could be treated to 
ward off the effects of chemicals 
and abrasions. Upholstery would 
be the first to benefit. 


* * * 


Consumption of new rubber in 
the U. S. in November amounted to 
122,500 long tons as compared with 
125,817 long tons consumed in Oc- 
tober. 


Bristol Siddeley’s BS 53 ducted fan 
engine, selected for the new Hawker 
P-1127 VTOL close support fighter, 
features rotatable jet nozzles. Thrust 
can be directed downward for lift, 
backward for propulsion, and for- 
ward for braking in flight. 


Stress Quality Control 

Chrysler Corp. has set up a new 
position in the Engineering Div. 
to stress quality control in the lab- 
oratories and vehicle testing sec- 
tion. A. E. Kimberly, formerly 
chief engineer and director of prod- 
uct for DeSoto, has been named to 
the newly-created position of chief 
engineer-vehicle _ reliability. His 
task is to “obtain and analyze data” 
from reliability programs, and pro- 
vide liaison and coordination for 
quick action. 


Larger Trucks Slated 
Divco-Wayne Corp. plans to move 
up into the medium truck field with 
a 13,000-lb capacity refrigerated 
wholesale milk truck. The new tank 
truck will be the firm’s first depar- 
ture from the retail delivery trucks 
it now makes. The new truck will 
have 16 and 18 ft. bodies available. 
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New Steel Process 


Steel from the desert sands of 
Arizona is due to be produced this 
spring when the newly-formed Ar- 
kota Steel Co. begins making iron 
and steel using the Madaras ore re- 
duction and steel-making process. 

The plant is under construction 
on an 80-acre property at Coolidge, 
Ariz., and is designed to produce 
75 tons a day. 

The deposits from which Arkota 
will draw its iron ore are located 
between Tucson and Phoenix. Min- 
eralogists have estimated that the 
black sand is mixed with five to 15 
per cent recoverable iron, and con- 
tains as much as 500 million tons 
of iron ore toa depth of 200 ft. 

The refining process was _in- 
vented by Julius D. Madaras, pres- 
ident of Madaras Corp., Detroit. It 
requires neither coke nor scrap 
iron. 


The sand is scooped up with 


IW Es Wa Ss 


FEATURES 


CONTINUED 





earthmoving equipment and 
charged on a portable magnetic belt 
to separate most of the iron oxide 
from the sand. The resulting con- 
centrate of about 50 per cent iron 
content is then further processed 
to yield an average of 68 per cent 
iron. 

In the Madaras process, a steel 
filled with 


crushed iron ore, and sealed gas- 


pressure retort is 
tight. Hot reducing gas (hydrogen 
and carbon monoxide) is injected 
into the retort. This gas reacts 
with the iron oxide, picking up its 
share of oxygen. The exhaust valve 
is opened, and the spent gas dis- 
charged. By automatically alter- 
nately opening and closing two 
valves, fresh reducing gas is passed 
through the mass of ore until all 
the oxygen is carried away and the 
iron ore reduced. 

The product thus obtained is 
said to be 94 to 95 per cent iron 
and five to six per cent sand. The 





EVINRUDE CONCEPT OF AIR-BORNE BOAT 


The Heli-Bout, 16 ft outboard runabout, is the idea of Brooks Stevens, indus- 
trial designer. A rotor linked to 75 hp outboard by flexible shaft and reduction 
gears would provide lifting power. Passengers board through bubble canopy. 
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sponge iron is melted in an elec- 
tric furnace, the molten sand fluxed 
off, and the molten iron then proc- 
essed into high-grade iron or steel. 


Seat Belt Campaign 
Chrysler Corp. is offering seat 
belts at cost in an effort to en- 
courage more drivers to install and 
use belts. L. L. 
president and board chairman, an- 


Colbert, Chrysler 


nounced that belts are being made 
available to all Chrysler dealers at 
a cost of $6.35, with the recommen- 
dation that the dealers offer the 
seat belt to customers with only a 


“nominal” charge for installation. 


Mr. Colbert, speaking at the an- 
nual traffic safety luncheon of the 
Highway 


Automotive Industries 


Safety Committee, said Chrysler 
is preparing a system of awards 
for dealers who show the best im- 
provement in the number of seat 
belts installed during the coming 


months. 


Award for Safety 

The Highway Research Board 
Award for a technical paper has 
been awarded Kenneth A. Stonex, 
assistant director of the General 
Motors Proving Grounds. 


The paper, “Roadside Design 
for Safety,” details how ditches, 
slopes, trees, posts, signs, etc. 
were landscaped, redesigned or re- 
moved to improve safety for GM 
test drivers. 


Also related in the prize-win- 
ning paper are reports of guard 
rail impact tests and suggestions 
for redesign of guard rails to lessen 
automotive 


severity of crashes 


against their end structure. 





By DAVID SCOTT ® Special Correspondent 


Forecasters see 1961 as a prom- 
ising year for the European car 
industry, with new models from 
most companies boosting their 
sagging fortunes in home and ex- 
port markets. Citroen is expected 
to launch a 3CV model, larger and 
more stylish than the 
baby 2CV 

Renault will replace its long- 
tanding 4CV with an 


present 


entirely 


new design of similar capacity, 


while retaining the Dauphine. 


While the beetle-shaped 
Volkswagen will continue 
unchanged, Germany's No. 
1 auto manufacturer will 
introduce its big brother 
with a 1%-liter air-cooled 
engine housed in the rear 
of a modern body. 


Opel (GM) has followed Vaux- 
Hvdra- 


Matic to its 2.6-liter Kapitan 


hall in fitting the small 


In Britain, Ford is expected to 
iunch a 1.3-liter model powered 
vy a long-stroke version of the 
highly oversquare Anglia engine 
It may be offered with the Hobbs 
Mecha-Matic transmission which 
Westinghouse Brake & Signal 
»w producing in Manchester 

rransverse-engine front-drive 
lavouts can be expected on one or 
more forthcoming machines from 
the British Motor Corp 
may perk up its Hillman-Singer 


Rootes 


Sunbeam range of sedans with a 
new body shell. And the Triumph 
Herald is slated for a more power- 


ful engine. 


48 


There may be news about the 
Ferguson car, too. Several com- 
panies are probing some of its 
basic concepts, which are under- 
stood to include a unique auto- 
matic transmission under develop- 
ment by Plessey, four-wheel drive 
and all-independent suspension 
giving unusual traction, and in- 
board disk brakes fitted with Dun- 
lop’s non-locking Maxaret system. 

In the field of components, 58, 
Smith has patented a new iron- 
particle magnetic clutch of com- 
pact dimensions capable of high 
torque transmission. 

Daimler-Benz has developed a 
high-leverage pull-type handbrake 
intended for under-dash mount- 
ing. The cable from the handle is 
wrapped around a pulley segment 
vhose spindle carries a _ pinion 
This meshes with rack teeth on 
the actuating bar. 


4 French inventor has 
evolved a novel method for 
permanent lubrication of 
universal joints and other 
flexible couplings. The joint 
is first packed and covered 
with an even coat of grease, 
then sprayed with a special 
rubber solution to encase 
the entire assembly in a pli- 
able cocoon. 


Some 70 British component pro- 
ducers are again backing Donald 
Campbell for another crack at the 
world land speed record. A suc- 
cessor to the ill-fated $4 million 
Bluebird is now being built, and is 


planned to be ready for trials in 
Utah by August. 

On the production side, no Eu- 
ropean auto manufacturer has yet 
curtailed expansion plans despite 
the depressed marketing condi- 
tions and widespread layoffs. Un- 
daunted by slackening demand, 
the government-owned Renault 
corporation has recently started 
up a highly-advanced transfer line 
for automatic assembly of Dau- 
phine steering boxes with a ca- 
pacity of 120 units an hour. A 
detailed report on this will appear 
in an early issue of AI. 

Citroen increased vehicle out- 
put by nine per cent during last 
year, and is aiming at further 
during 1961. Volkswagen 
turned out over 890,000 cars, 200,- 
000 more than in 1959, and this 
vear’s target is one million. 


gains 


Manufacture is now de- 
centralized to meet require- 
ments for 4000 daily, and 
the main VW factory at 
Wolfsburg is getting en- 
gines from Hanover, gear- 
boxes from Kassel and 
front axles from Bruns- 
wick. 


German Ford also showed big 
advances, with 1960 production 
rising to the all-time high of near- 
ly 214,000 vehicles, 41 per cent 
more than the year before. This is 
the fruit of $150 million invest- 
ments during the last decade. 

Vauxhall’s output of cars and 
trucks topped a quarter-million 
for the first time. 
production was down due_ to 
shrinking American sales, truck 
output rose a third over 1959. 


Although car 


B.M.C. Record Output 


B.M.C. 
totals, although, as in the case of 
other manufacturers, its output 
dropped in the last quarter. In 
January, the millionth Morris 
Minor rolled off the assembly line. 
Introduced in 1948, this is the 
first British car to chalk up seven- 
figure production. 

The Industrial Products Div. of 
Cessna Aircraft has set up an as- 
sembly plant at Glenrothes, Scot- 
land, to produce hydraulic valves, 
pumps and rams for farm and 
earthmoving machinery. 


likewise reached record 
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INDUSTRY 


By Marcus Ainsworth, stanisticat evitor 


WEEKLY U. S. MOTOR VEHICLE PRODUCTION 


As reported by the Automobile Manufacturers Association 
Weeks Ending 


Jan. 28 


PASSENGER CAR 
American Motors 8,467 


Year to Date 
Jan. 21 


PRODUCTION 
7,686 


1961 


Total 20,499 


2,263 1,713 7,630 
7,407 
803 
.773 
,030 
,009 


,652 


Chrysler 
De Soto 
Dodge 3. 
Imperial 
Lancer 
Plymouth 
Valiant 


315 1 
402 
519 
2,385 
,622 


,506 


, 204 
228 
,401 
Total—Chrysler Corp. 


486 
508 


Comet 
Falcon 
Ford 
Lincoln 
Mercury 


"116 


Ford Motor Co. 


S 
8 


Total 


Buick 

Buick Special 
Cadillac 
Chevrolet 
Corvair 
Oldsmobile 
Oldsmobile F-85 
Pontiac 

Tempest 


nN 


Nea —$2OWWwW—w 


OO AIDow—w 


a 
US) 
ae 
ce 


Total—General Motors Corp. 


Total—Studebaker-Packard Corp. 
Checker Motors 

96, 
TRUCK AND BUS 


5,472 
1,421 
34 


298 94,238 


PRODUCTION 
5,305 


Total—Passenger Cars 


Chevrolet 

G. M. C. 

Diamond T 

Diveo 

Dodge and Fargo 

Ford 

F. W. D. 

International 

Mack 

Studebaker 

White 

Willys 

Other Trucks 
Total—Trucks 

Buses 

115,755 112,235 811,487 


Total—Motor Vehicles 449 , 368 


STATISTICS 


1960 TRUCK TRAILER SHIPMENTS 


Industry Division, Bureau of the Census 
Eleven Months 


Type of Trailer November 1959 


Vans 
Insulated and refrigerated 
Steel 
Aluminum 
Furniture 
Steel 
Aluminum 
All other closed-top 
Steel 
Aluminum 
Open-top 
Steel 
Aluminum 


5,259 
42 500 


Total—Vans 


Tanks 
Non- and low-pressure 


Petroleum and aircraft refuelers 
Carbon and alloy steel 
Stainless steel 
Aluminum 


Total—Petroleum 


Chemical, food, and sanitary 
Dry materials 
High-pressure LPG, chemicals, etc. 


Total—Tanks 


Pole, pipe, and logging 
Single axle 
Tandem axle 
Total 


Platforms 


Racks, livestock, and stake 
Grain bodies 
Flats, all types 


Total— Platforms 


Low-bed heavy haulers 
Dump trailers 


All other trailers 
Total—Complete Trailers 


Dump trailer chassis! 
Trailer chassis only! 

Total—Trailers and Chassis 
Detachable van bodies! 


1 Sold separately. 








NEW PASSENGER CAR REGISTRATIONS BY REGIONS* 


November October November 
Region 1960 1960 1959 
32,498 34,275 25,763 
108 373 105, 151 74,641 
72,315 73,254 56 ,656 
132,319 132,675 104,241 
22, 25,641 19,599 
4, 47,010 37,105 
40, 42,543 35 ,558 
18, 19,694 17,104 
71, 67,218 57,639 


New England 
Middle Atlantic 
South Atlantic 

East North Central 
East South Central 
West North Central 
West South Central 
Mountain 

Pacific 


SOnonewn— 


Total —United States 543, 547 46) 428 , 306 


* Compiled from official state records. Data property of R. L. Polk & Co. 
comprising the various regions are: Zone 1—Conn., Me., Mass., N. H., 
Zone 2—N. J., N. Y., Pa. Zone 3—Del., D. of C., Fla., Ga., Md., N. C., 
Zone 4—IIll., Ind., Mich., Ohio, Wis. Zone 5—Ala., Ky., Miss., Tenn 


St R. I., Vt. 
roo Vw W. Va. 


Zone 6—lowa, Kan., 


Minn., 
Mont., 


ates 


S. ¢ 


Per Cent Change 

Eleven Months - —_—- 5 
Nov. over Eleven Months 
Nov. 1959 1960 over 1959 

+26 +-17.10 

+45. +-19.61 

8.92 

5.85 

7.83 

- 0.21 

- 2.69 

- 1.13 

2.47 


Nov. over 

October 
5.18 

+ 3.06 


1960 1959 
301 , 272 
992,398 
736 ,898 
418,769 
250 ,585 
502,523 
495 ,965 
208 , 104 
703 ,931 

5,610,445 


6,032,372 7.62 


May not be copied, sold or reprinted without Polk permission. 
Me 
Nev . 


, Neb., N. D., S. D 
N. M., Utah, Wyo. 


Ark., La., Okla 


: ‘olo., Iday 
Alas., Cal., H 


Zone 7 
Zo 





1960 TRUCK FACTORY SALES BY G.V.W. 


As reported by the Automobile Manufacturers Association 


6,000 Ib. 
and less 
506 , 386 
42,534 
51,956 
600 ,876 
532,665 


6,001- 10,001- 
10,000 Ib. 14,000 Ib. 
142,371 9,301 

12,091 1,101 

13 ,663 972 


14,001- 
Period 
Total—Nine Months 
October 
November 


27,527 
1,670 


11,374 
13,326 


168,125 
164.565 


Total—Eleven Months, 1960 
Total—Eleven Months, 1959 
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16,000 Ib. 


16,001- 
19,500 Ib. 
137 ,907 

10,011 

10,410 
158 ,328 
130,087 


19,501- 
26,000 Ib. 
56,198 
3,717 
3,694 
63, 609 
58 ,423 





MACHINES DESIGNED WITH 


PROOUCTION MACHINGRY 


GREENLEE 


Special Purpose 
Machines 


Transfer-Type 
Processing Machines 


Multiple-Spindle Drilling 
and Tapping Machines 


Six and Four-Spindle 


Automatic Bar Machines 
Die Casting Machines 
Trim Presses 


Woodworking Machines 
and Tools 


Hydraulic and Hand Tools 


GREENLEE BROS. & CO. 


Circle 134 on Inquiry Card for more data 


THE FUTURE IN MIND 


COOPERATIVE TEAMWORK 
MAKES THE DIFFERENCE 


Through every phase of the construction of a Greenlee transfer 
machine, Greenlee engineers maintain a close contact with 

you, the customer, They are strong on the buyer’s viewpoint... 
know what cost-conscious management wants. They stay on 

the job from the time of initial planning until your machine is 
operating at full efficiency. This last phase—the proving out 
period—is especially important. Greenlee men are extremely 
helpful in bringing your machine up to full production... 
training your operators to keep it producing profitably. 
Call Greenlee. Let them show you how cooperative 


teamwork can benefit you. 


1943 MASON AVE. ROCKFORD, ILLINOIS 
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Huck Mfg. Co.—Joseph 
H. Callahan has been 
named vice president- 
sales. 


P. R. Mallory & Co., 
Inc. — W. J. Topmiller 
has been promoted to 
director of purchasing. 


Crucible Steel Co. of 
America, Stainless 
Steel Div. —W. B. 
Downes has been ap- 
pointed executive cus- 
tomer relations man- 
ager. 


Jervis B. Webb Co. 
—John W. Thompson 
has been promoted to 
chief of research and 
product development. 


Eaton Mfg. Co. — 
E. L. Ludvigsen has 
been elected vice pres- 
ident-ad ministrative. 


IN THE NEWS 


Eaton Mfg. Co., Spring Div.— 
Howard Hoy Clark has been pro- 
moted to general manager. 

Diamond Chain Co., Inc.—Jack E. 
Cooper has been elected president. 

General Motors Corp., Buick Div.— 
Robert L. Kessler has been promoted 
to works manager and Donald F. 
Taylor has been named manager of 
production control and purchasing. 

Dana Corp.—J. R. Miller has been 
named group vice president in charge 
of manufacturing; E. M. Douglas 
has been appointed vice president of 
manufacturing; P. J. Mazziotti has 
been named engineering director, and 
R. R. Burkhalter becomes technical 
director of International Div. 

Bliss & Laughlin, Inc.—Fred J. 
Robbins has been elected president 
and chief executive officer. 

Curtiss-Wright Corp.—T. Roland 
Berner, chairman and chief executive 
officer, has been given the additional 
title of president. 

North American Aviation, Inc.—J. 
L. Atwood, president, has been named 
chief executive officer. 

Pendleton Tool Industries, Inc. — 
H. W. Oetjen has been promoted to 
vice president-sales for the automo- 
tive and industrial markets. 

Koehring Co., H-P-M Div.—William 
J. Fath has been promoted to manu- 
facturing director. 

Ford Motor Co., Aeronutronic Div. 
—Frank L. Fuller has been appointed 
manager of the Boston office. 

Motor Wheel Corp., Metal Products 
Section—Robert E. Wright has been 
promoted to sales manager. 

A. O. Smith Corp.—David H. Stie- 
ber has been named director of sales 
and engineering for the automotive 
and railway products group. 

Dow Chemical Co.—Curtis P. Par- 
sons has been appointed project leader 
in the automotive chemicals labora- 
tory. 

Mobay Chemical Co.—Howard I. 
Armstrong has been named director 
of marketing. 


@ Ford Motor Co.—VJ. E. Lundy (far lett) 
has been appointed a vice president and 
controller and A. R. Miller has been 
named vice president-finance. 
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Goodyear International Corp. — E. 
E. Long, vice president and general 
manager, has retired after 43 years’ 
service and has been succeeded by 
Richard V. Thomas. 

Borg-Warner Corp., EMCOR Prod- 
ucts Div.—Everett M. Mason has been 
promoted to purchasing agent. 

Clinton Engines Corp., Special 
Products Div.—Joseph E. Stermer, Lt. 
Col. (Ret.), U. S. Army, has been 
named manager. 

General Motors Corp. — Carl H. 
Kindl, vice president and director and 
group executive in charge of over- 
seas and Canadian operations, has re- 
tired. 

Young Radiator Co., Industrial and 
Oil Field Div.—Burton M. Joseph has 
been named sales manager. 

Basic Products Corp., Hevi - Duty 
Electric Co.—Raymond G. Nordstrom 
has been named executive vice presi- 
dent. 

General Dynamics Corp., Convair 
Div.—Dr. Edgar L. Armi has been 
appointed chief of applied manufac- 
turing research. 


Necrology 
John M. 


president in charge of overseas 
and Canadian borrowings for 
General Motors Acceptance 
Corp., died Jan. 28 in New York 
City. 


Pomeroy, 62, vice 


The Rev. Roysel J. Cowan, 75, 
former chief metallurgist of the 
Surface Combustion Div. of Mid- 
land-Ross Corp., died Jan. 23 in 
Fairview Park, O. 


John M. Riordan, 77, president 
of the Riordan Machinery Co., 
died Jan. 23 in Detroit. 


Theodore J. Maas, 60, plant en- 
gineer for General Motors Corp., 
died Jan. 18 in Detroit. 


Edward G. Schubach, 74, re- 
tired staff representative for the 
Plymouth Div. of Chrysler Corp., 
died Jan. 16 in Mt. Clemens, 


Mich. 
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Technical-ities 
By Fred E. Graves 


Fastening of 
rigid joints 


Theoretically, there’s no such 
thing as a rigid joint. There’ 
always some elasticity of the 
fastened metals. For practical 
purposes, you can consider a 
joint rigid when the bearing 
areas of the metal-to-metal fas- 
tened members will not crush 
or yield before the full load- 
carrying capacity of screw or 
bolt is developed. 


PRODUCT BENEFITS 
Rigid joints afford a definite 
product advantage. They can 
take high strength hex screw 
or bolts tightened up to fa 
tener yield strength or beyond. 
Under such tension, fasteners 
have demonstrated that they’ll 
stay tight despite vibration. 
They are resistant to fatigue 
from the constant load re- 
versals. High Strength Hex 
Screws cut costs and speed 
assembly too, since you can 
reduce size of the fasteners or 
their number, while actually 
improving joint strength. 


INSTALLATION HINTS 
When you're connecting steel 
members of fairly heavy sec- 
tion, you’ve no problem getting 
a rigid joint. Just clamp them 
to the full fastener capacity. 
Thin sections can be reinforced 
and similarly fastened. And in 
joining milder steels or softer 
metals, use of a plate washer 
will distribute bolt load, pre- 
vent crushing and give the de- 
sired effect of rigidity. 








When to plan on 
cold-formed special parts 











= forming is basically a large 
A volume, low cost method of ob- 
taining component parts. 

Above you see four specific types 
of parts that benefit from this pro- 
duction method: 


ECCENTRIC SHAPES 
When the piece is radically eccen- 
tric, and is further complicated by 
having several different diameters, 
cold forming may prove the only 
way to produce the piece at a rea- 
sonable cost. Machining it from a 
bar would be prohibitive in scrap 
loss and machining time. 


MULTI-DIMENSIONAL DESIGNS 
When pieces are complicated, cold 
formers can often shape item in two 
or three blows. Tolerances are close 
enough for practical uses, and no 
further finishing need be done ex- 
cept for some secondary machining 
or drilling if required by the design. 


ONE-PIECE PARTS 
When simple, small two- or three- 
piece assemblies can be replaced 
with unit parts, the production man 
saves assembly time as well as mate- 
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rial costs; the designer gets a 
stronger part. For example: stud 
with integral hex, square, or round 
upset anywhere in-between. Note 
the extreme upset shown. 


PARTS WITH HOLES 
Nut formers produce parts by the 
thousands per hour like the one 
shown above. Holes are punched 
out, leaving smooth, clean, work- 
hardened and strengthened surfaces. 

Bear in mind that unlike machin- 
ing, cold forming cuts none of the 
metal’s flow lines. So parts are 
tougher and more fatigue-resistant, 
as well as more economical. 

As a fastener manufacturer, 
RB&W makes an ideal and experi- 
enced source of supply for such 
items. The same facilities used for 
standard screws and nuts can also 
pound out the required specials. 
Refer your problem to Russell, 
Burdsall & Ward Bolt and Nut Co., 
Port Chester, N. Y. 

Plants at: Port Chester, N. Y.; Coraopolis, Pa.; Rock 
Falls, tll.; Los Angeles, Calif. Sales office and ware- 
house at: San Francisco, Calif. Additional sales 


offices at: Ardmore (Phila.), Pa.; Pittsburgh; 
Detroit; Chicago; Dallas. 
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an Editorial 


America's Mobility Gap 4 


ITH WINTER APPROACHING the midway 

point, industry and government are 

turning attention to long range eco- 
nomic and business plans. Much emphasis has 
been placed on defense, exports, foreign rela- 
tions, gold balances, space projects and reducing 
unemployment. However, the agenda of long 
range plans will not be adequate unless some of 
the planners put another major project on their 
plans schedules for a high priority of fulfillment. 
America’s “mobility gap” is a serious weakness 
in both our domestic business outlook and our 
national defense posture. It calls for prompt leg- 
islative action for correction of national de- 


ficiencies. 


LAST YEAR AT THIS TIME, military research 
and development leaders promised that Amer- 
ica’s “mobility gap” in defense facilities would 
be eliminated in 1960. By the end of the year 
little had been accomplished in this direction. 
The term “mobility gap” in defense facilities 
refers to the continued failure of the Armed 
Services to buy and use adequate quantities of 
modern engine powered vehicles, ordinance and 
off-highway equipment. Money that might well 
have been spent for these purposes has been 
spent for less useful projects. 


IT 1s OBVIOUS TO even the most casual observer 
that the United States Defense Establishment is 
inadequately equipped with vehicles, trucks, trac- 
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tors, engines, trailers, self-propelled ordnance 
and other equipment vital to a ‘‘Total Mobility”’ 
program. Even now there is no place in the 
present budget for the funds needed to eliminate 
this dangerous “Mobility Gap.” Today there is 
not even enough modern transportation equip- 
ment to move the American Armed Forces about 
in NATO Countries in an emergency. 


IN CIVILIAN AFFAIRS, the current national 
budget provides less than a minimum of funds 
for the nation’s highway needs. 


BoTH CIVILIAN MOBILITY and national defense 
mobility are basic needs of the American People 
A program adequate to meet these needs is long, 
long overdue. While the planners in business and 
legislatures are meeting for enactment of their 
long range plans, “Mobility Plans” should be the 
first item on the legislative agenda. And as part 
of such plans, it is essential that adequate pro- 
posals be enacted to reduce substantially, the ex- 
cessive taxes on everything from gasoline to ve- 
hicles. As long as it exists in a serious form, 
America’s “Mobility Gap” is just as dangerous, 
if not more so, than the lag in the missile and 
rocket race. Adequate national security can not 
be achieved as long as modernization of surface 
transportation is blocked and impeded at every 
turn by legislative indifference and excessive 
taxation. 


Editor and Publisher 





Progress through Profits 








Contributing to the miracle of modern car manufacture 


SEALED POWER FACILITIES AND INGENUITY 


Because modern car manufacture is so 
vastly complex, it is easy to overlook the 
operational scope of many of the indus- 
try’s individual purveyors. The manu- 
facture of piston rings which match your 
engineering requirements, for example, is 
an involved and costly process. 

Yet, as important at Sealed Power as 
ring production and quality control, are 
the men and the facilities which so often 
allow us to come up with independent 


solutions to some of your knotty problems. 

No one can top Sealed Power in serv- 
ice. To maintain this superiority, Sealed 
Power recently opened the piston ring 
industry’s newest and finest research and 
technical center. 

Historically Sealed Power has walked 
hand in hand with the reciprocating en- 
gine industry on the pathways of prog- 
ress. We continue to dedicate all our 
abilities to our common cause. 


PISTONS «+ PISTON RINGS « SLEEVES + SLEEVE ASSEMBLIES + SEALING RINGS FOR ALL APPLICATIONS 


SEALED POWER CORPORATION, MUSKEGON, MICHIGAN + ST. JOHNS, MICHIGAN « ROCHESTER, INDIANA « STRATFORD, ONTARIO + DETROIT OFFICE « 7-236 GENERAL MOTORS BUILDING ¢ PHONE TRINITY 1-3440 
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Novel Boats and Engines at 
NATIONAL MoTOR BOAT SHOW 


Boeing's 502 Turbo-Mariner is 
a 260-shp gas turbine engine 
coupled to a reverse-reduc- 
tion gear. Weighing 625 Ib, 
the marine powerplant meas- 
ures 60 in. long, 24 in. high, 
and 24 in. wide. Air for the 
turbine operation is drawn in 
at the left, compressed, fuel 
added, and the mixture burned 
in twin cylindrical burner 
chambers. The force of the re- 
sulting hot gases turns two 
turbine wheels. One (center 
left) drives the compressor; 
while the free power turbine 
(center right), through reduc- 
tion gearing, produces the 
usable power. 


By 
Charles A. Weinert 


EASTERN EDITOR 


Motor Boat Show this year revealed a number of inter- 

esting developments in boats and engines. Sponsored 
by the National Association of Engine & Boat Manufacturers, 
and held in New York’s Coliseum January 14-22, it was the 
51st annual event of its kind. 


B iver being as colorful as heretofore, the National 


Despite the widespread and still-growing interest of the 
public in recreational boating, and after a high level of spend- 
ing in 1960 (see AI January 15, page 63), attendance at the 
show was down 19 per cent from last year. Total attendance 
is estimated at 326,500, compared to 403,300 in 1960. Two 
snowstorms and a week-long train strike in the New York 
area “dented” the attendance this year, according to Show 
Manager Joseph E. Choate. 


The 451 different exhibits featured boats, engines, drives, 
and numerous marine hardware and equipment items. 


Altogether, 494 boats, ranging from small ones up to a 47- 
ft air-conditioned yacht built by Stephens Marine of Stock- 
ton, Calif., were presented. The 47-footer was the largest boat 
ever displayed at a boat show. 

Among the unusual boat designs was a 40-ft aluminum- 
planked (versus sheets) cruiser, said to be the first having 
this type of hull construction and similarly to be the largest 
aluminum boat to make a show appearance. It was built by 
Richmond Boat Div. of United Marine, at Buffalo, N. Y. 


A 37-ft fiberglass plastic cruiser was exhibited by the Pear- 
son Corp. of Bristol, R. I. This boat was likewise the largest 


Automotive Inpustries, February 15, 1961 





fiberglass pleasure craft to put in a physical appearance 
at any boat show. Two other companies, however, dis- 
played plans and illustrations on 41-ft fiberglass 
cruisers 

During the show a count was made of the various 
if boats on exhibit. It showed totals of 113 in- 
cruisers, 233 outboard boats, 94 sailboats, 13 

, and 41 dinghies, prams, rowboats, etc. 
k also was made of the materials used in the 


; 


nstructions of these boats. Fiberglass-rein- 
forced plastic led with 251 boats (or 50.8 per cent 
followed by wood on 186 boats (or 37.8 per cent); 

linum on 40 boats (or 8 per cent and canvas 
rubber on 17 boats (or 3.4 per cent 


Three additional events took place at the show: 


Evinrude Motors exhibited a futuristic showpiece 
called the Heli-Bout (pictured in the News Feature 

ction of this issue, page 47), a streamlined outboard 
runabout which has rotor blades for powered air 
flight 


McCulloch Corp., well-known as the maker of Scott 
outboard motors, announced its entry into the boat- 
building field—and showed a very attractive 17-ft 


5-in. fiberglass-plastic outboard runabout 


Brunswick Corp. displayed a plastic boat with an 
outboard drive and inboard-mounted two-stroke gaso- 
line engine. The combination is a prototype, and the 
makers involved indicated they were not yet ready 
to publicize the details. Suffice it to say that the 
engine is basically a four-cylinder outboard motor 
laid on its side. 


Twenty-six of the exhibitors showed inboard engines 


Diesel, as well as gasoline) and outboard motors. Most 
of the new engines at the boat show were among those 


56 


Burmeister & Wain's new 
Model D-110-H is a six-in- 
line four-stroke marine Die- 
sel of the horizontal type. 
Its overall height is only 
20 in. and length 49% in. 
Weight is 950 Ib. This 298- 
cu-in. engine and its com- 
panion vertical model are 
rated 110 bhp at 2800 rpm 


described in the articles which appeared in AUTOMOTIVE 
INDUSTRIES for January 15 (page 66) and February 1 
However, data have since been obtained on 
including a marine 


(page 44). 
four additional makes of engines 
gas turbine—and this supplementary information is 
being presented in the following: 


BOEING AIRPLANE CO. 


HE most unusual engine exhibit at the show con- 
sisted of a cutaway Boeing 502 Turbo-Mariner. 


Tailored for application in pleasure craft as well as 
workboats, the “power package” is a gas turbine en- 
gine with reverse-reduction gear, having a continuous 
rating of 260 hp at the reverse gear output shaft. 

Weight of the package is only 625 lb. The gas tur- 
bine itself weighs 335 lb. Measuring about 60 in. in 
length, and 24 in. both in height and width, the whole 
unit is small in size and very compact. 

The gas turbine is of the free-turbine design, with 
the two turbine wheels (compressor, and power) un- 
connected mechanically. At the standard rated max- 
imum speeds of the turbine wheels, the gas producer 
rotor (compressor) turns at 38,000 rpm, while the free 
power turbine rotates at 29,370 rpm—which, through 
reduction gearing, gives an engine output shaft speed 
of 3300 rpm. 

The reverse-reduction gear is available with ratios 
of 1%, 2, 2%, 3, 3%, and 4 to 1. Drive from the en- 
gine output shaft to the propeller also can be direct. 
A V-type drive is likewise available. 

The gas turbine section is air-cooled, thus eliminat- 
ing a system for water-cooling such as that ordinarily 
employed on an inboard marine engine. However, when 
the turbine exhaust is ducted through the hull, a water 
spray system is used for cooling the exhaust. Vertical 
exhaust stacks require no water-cooling. 
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The gas turbine is normally adjusted for use with 
standard or premium automotive Diesel fuels, and Navy 
Diesel oil. With adjustment of the governor and change 


The new "Bundy 500cc" 30-hp outboard motor is a product 
of Italy which is being sold in the U. S. by a division of the 
Bundy Tubing Co. of Detroit. It has a total piston displace- 
ment in two cylinders of 30.3 cu in.; and weighs 96 Ib with 
electric-starting equipment. 
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Crusader Marine, for 1961, is featuring three horsepower 

ratings, ranging from 170 to 230 hp, on this 283-cu-in. ohv 

V-8 gasoline engine. Combinations of single two-barrel 

carburetor with 7.8 to 1 compression ratio; twin two- 

barrel carburetors with 7.8 to 1 compression ratio; and 

twin two-barrel carburetors with 9.5 to 1 compression 
ratio and high-lift cams, are being offered. 


of fuel nozzles, it will burn white gasoline, kerosene, 
alcohol, or JP fuel. In an emergency, automotive or 
aviation gasoline can be used for a maximum period of 


five hours’ operation. 

Officials of Boeing’s Industrial Products Division, on 
the occasion of the National Motor Boat Show, indi- 
cated that commercial marketing plans for the Turbo- 
Mariner had not been formulated. They felt, never- 
theless, that the exhibit afforded them an opportunity 
to show potential customers what a marine gas turbine 
is like and how it functions. 


BUNDY MARINE 


HE “Bundy 500cc,” a new 30-hp outboard motor, 
o~_ its first public appearance at the show. This 
two-cylinder motor was developed for Bundy Marine of 
Mountainside, N. J., a division of the Bundy Tubing 
Co., by Innocenti of Italy. Bundy has leased a Milan 
facility, and the motor will be produced in Italy. 

The new outboard has a bore of 2.8125 in. and a 
stroke of 2.44 in., for a total piston displacement in two 
cylinders of 30.3 cu. in. Its rating of 30 hp is at 5000 
rpm. Weight is 96 lb. 

One of the motor’s design features is a patented reed 
valve system that has a unit of eight valves for each 
of the cylinders. An inspection cover on the water cool- 
ing jacket enables cleaning salt and other deposits from 
the cooling system without removing the cylinder head. 
An inspection hole in the flywheel provides access for 
servicing the breaker points. 

The motor is equipped with 12-v starting motor, mag- 
neto ignition, 5-amp flywheel-type alternator, starter 
cable, and key switch. The single-button key switch on 
the dash actuates the electric starter and chokes the 
motor. There is a safety interlock which prevents start- 
ing the motor while in gear. 

Equipment also includes tiller arm with twist grip 
throttle, steering connector arms, fuel pump, and six- 
gallon remote gasoline tank. The carburetor has a fixed 
high-speed jet, with air adjustment for idle only. 

The motor is adaptable for operation with any stand- 
ard shift lever and cables. 

All nut sizes are indicated as being to U. S. stand- 
ards; and only two special tools are needed for servic- 
ing. One is a flywheel puller, and the other a water 
pump cartridge puller. 

Sales of the Bundy motor during 1961 will be con- 
centrated in northeastern U. S., company officials say. 
They added that service will be available anywhere in 
this area, with warehousing of parts at the division’s 
New Jersey headquarters. 


(Turn to page 130, please) 





AUTOMOTIVE 
GAS TURBINES 


... THE PASSENGER 


INCE 1955 rumors have been 
rife that gas turbines would 
very soon be adopted on cars. 

Many important manufacturers are 

examining the their 

businesses of the possible spread 
of automotive gas turbines. Many 
factors—commercial, psychological 
and even irrational—will influence 
the advent of automotive gas tur- 

only a prophet could give a 

reliable prediction. Some pointers 

can be obtained by a serious study 
of the technical factors 

The uncertainty is limited to the 

passenger field. Trucks 

other heavy vehicles are certain to 
use the gas turbine 
the near future. 
The gas turbine is a very simple 
machine which works on the steady- 
flow principle; air is compressed all 
the time in a compressor, fuel is 
burned continuously in it and the 
combustion products expand contin- 

uously in the turbine. Figure 1 

shows schematically the simplest 

of gas turbine; the 
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Dr. Pio Franco Martinuzzi 


Professor of Mechanical Engineering 
STEVENS INSTITUTE OF TECHNOLOGY 


shown correspond to good modern 
practice for constant-speed units. 
The machine is extremely simple; 
compressor and turbine are rotary 
units requiring very little lubrica- 
tion and with no rubbing parts. If 
properly balanced there is no vi- 
bration. The turbine drives the 
compressors; the power left over 
constitutes the useful power. Tur- 
bine and compressor deal with the 
same mass flow and the same pres- 
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sure difference, but the volume flow 
in the turbine is much greater than 
in the compressor because the tem- 
perature is higher; hence the 
higher turbine power. 

The machine is very simple and 
very light, one lb/hp being easily 
obtained; it needs no cooling sys- 
tem and starts easily at all tem- 
peratures; cold weather improves 
the performance. Against all this 
there is one big snag: the simple 
gas turbine is inefficient. The rea- 
son is that, to maintain the turbine 
inlet temperature at a safe limit 
for metals (below 1700 F), the fuel 
must be burned in a large excess 
of air; the air/fuel ratio is about 
75/1 against 15/1 in gasoline en- 
gines. The exhaust temperature of 
this large flow is high and so are 
the Gas-turbine efficiency 
depends on turbine inlet tempera- 
ture, pressure ratio and on the 
component efficiency of compressor 
and turbine. Unfortunately the 
component efficiencies are strongly 
dependent on size. In large units 
they can reach nearly 90 per cent, 
but, when size decreases, they drop 
sharply especially below 400 hp. 
Figure 2 shows component efficien- 
cies and specific fuel consumption 
for modern units. The automotive 
gas turbine is obviously at a con- 
siderable disadvantage. 

The unit shown in Fig. 1 is not 
suitable for vehicle 
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FIG. 2 


Good average values of compressor and turbine efficien- 
cies and of specific fuel consumption without heat-ex- 
changer for industrial gas turbines as function of horse- 


Modern 800 hp single-shaft industrial gas turbine 


horsepower 
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compressor and useful-power shaft 
run at the same speed. The com- 
pressor mass flow is proportional 
to the speed and the pressure ratio 
to the square of the speed. A slow- 
down of the compressor causes a 
This type 
speed applica- 


is 


big loss of power. 
used for constant 
tions. 

However, the gas turbine be- 
comes very suitable for vehicles 
if the turbine is split in two, one 
part driving the compressor and 
the other, mechanically indepen- 
dent, giving the useful power. Fig- 
ure 3 shows schematically a 250 hp 
automotive gas turbine for modern 
conditions. The split-shaft gas tur- 
bine is eminently suitable for trac- 
tion turbine in- 
creases when the speed falls. Fig- 
ure 4A turbine torque 
curve against wheel rpm; at zero 
speed the starting torque is from 
two to three times than 
the maximum power the 
curve being nearly as good as that 
of a d-c traction motor. 
Such a curve permits the reduction 
or elimination of a multispeed 
transmission. Figure 4B shows the 


because torque 


shows a 


greater 
torque, 


electric 


torque curve of a gasoline engine. 

The favorable torque curve is by 
far the greatest advantage of the 
gas turbine for automotive use. No 
multispeed transmission is required 
and the acceleration is much better 
that of engine, 
once the compressor at full 
speed. No clutch is needed as, when 
the compressor idles, the torque is 
the foot brake prevents 
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P. Franco Martinuzzi studied 
at Padua, Italy, and the Royal 
School of Engineering, Turin, 
Italy. 


1923, Dr. in Mechanical 
gineering. 

1924-1929, Internal Combus- 
tion Engine design with G. C. 
Cappa and the Itala Motor 
Car Co., in Turin, italy. 


1929, Chief Designer, Sun- 
beam Motor Car Co., Wolver- 
hampton, England. 


1931-1938, Consulting Engi- 
neer in Paris and London (Tech- 
nical Consultant for General 
Motors in France, Designer of 
Cotalen Aircraft Diesel Engine 
etc.). 


1939, gas turbines at the 
Federal Polytechnic School in 
Zurich, Switzerland. 


1941-1944, Consultant to Sul- 
zer Bros., Winterthur, Switzer- 
land. 


1945-1948, Head of Gas Tur- 
bine Section of Italian National 
Research Council, Rome, Italy. 


1949-1951, Professor of Me- 
chanical Engineering, Cornell 
University, Ithaca, New York. 


1952 to date, Professor of 
Mechanical Engineering, Ste- 
vens Institute of Technology, 
Hoboken, New Jersey. Very ac- 
tive as a Consultant on Gas 
Turbines and Internal Combus- 
tion Engines to several major 
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Dr. Martinuzzi is a member 
of SAE, of the “Société des In- 
génieurs de l'Automobile,” Life 
Member of ASME, and has nu- 
merous publications to his 
credit. 


free-piston locomotive, which has 
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FIG. 3 


Modern 250 hp automotive gas 
exchanger 
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FIG. 4A 


Theoretical and actual 
turbine full-power torque 
against rpm 


FIG. 4B 


Full-power torque curve of 
automotive piston engine 
against rpm 
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Modern 250 hp automotive gas turbine with rotary heat- 


exchanger 
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Schematic diagram of tubular counter-flow heat exchanger 





regular ser- 
1953 


between 


haft gas turbine, in 


vice on French railways since 
has no change-speed gear 
turbine and wheels; only a reverse 
is required. 

The simple automotive split-shaft 
gas turbine of Figure has a low 
and therefore a high spe- 
Even the 


efficiency 
cific fuel consumption. 
fact that a gas 
equally well straight gasoline, kero- 
Diesel oil 
much. Pre 


turbine burns 


sene or light does not 


help the 
gasolines 


cost situation 
only be used 
lead de 
blades 


must be taken 


mium can 
short periods because 
corrode the turbine 
Whenever 


into account the simple gas turbine 


posits 
fuel cost 


is not competitive, the more so be- 


the efficiency, bad enough at 


falls rapidly 


cause 
full power, when the 


ad is de reased. 


THE RECUPERATIVE 
GAS TURBINE 


HE low efficiency of the simple 
, pr turbine cycle is due to the 
large amount of heat lost to the 
exhaust The situation 
considerably if 
added as in the 
5. The turbine exhaust goes into a 


improves 
a heat-exchanger is 
diagram of Figure 
heat exchanger where heat is trans- 


ferred to the air leaving the com- 
before it 
chamber; much 


needed to heat the air en- 


pressor enters the com- 


bustion less fuel 
is then 
tering the turbine. 
heat transferred depends primarily 
conditions. The 


on cycle biggest 


60 


The amount of 


ad antage is obviously obtained 
vhen the exhaust is 
the air leaving the compressor cold 


which happens when the pressure 


very hot and 


ratio is low. 

Heat-exchangers are not an un- 
blessing. They bulky 
in the counterflow tub- 
used in large machines 
Figure 6, their 
10 Ib/hp. 
through the 


mixed are 
and heavy; 
ilar type, 
and shown in 

reach 
exhaust 


weight can Fore- 


ing air and 


passages causes pressure losses 


vhich decrease the net power; the 
usually over 10 per 
cent. Heat-exchanger 
be fouled by exhaust deposits, and 
precautions taken 
them periodically. Air 
leaks into the exhaust, difficult to 
detect small, nullify all 
efficiency gains. On the other hand, 
1 heat-exchanger acts as an excel- 
lent silencer and reduces the final 
exhaust temperature. Also, if prop- 
the recuperative gas 
gives excellent part-load 
This is particularly im- 
passenger automobiles 
engine works 
very 


loss is 


power 
passages can 
special must be 
to clean 


when can 


erly designed, 


turbine 
efficiencies. 
portant in 
where the most of 


the time at reduced load and 


efficiency is measured in 
mpg in actual 
than in lb/hp at constant power. 
To show the behaviour of the re- 
cuperative gas turbine, curves have 
been drawn Figure 7 giving the 
lb of air, thermal efficiency 
ther- 
heat- 


where 


operation rather 


hp per 
without heat exchanger and 
mal efficiency with an ideal 


TOMOTIVE 


exchanger as functions of the cycle 
temperature ratio and pressure ra- 
tio. The approximate curves refer 
to full power operation, i.e., to con- 
stant turbine inlet temperature 
Maximum power is 55 hp at pres- 
sure ratio 4.75/1. At this 
the efficiency is 12.5 per cent 
the ideal heat-exchanger efficiency 
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non-recuperative cycle, the 


pressure ratio must be increased; 
at 7/1 the efficiency increases to 
13.3 per cent but the falls 

For a fully recuperative 


must 


power 
to 51.5 hp. 
machine, the 
be decreased to 


cuperative efficiency ; 


pressure ratio 


increase the ideal 
this reaches 
a maximum of 44.5 per cent at 
then the power 
both 


solutions are 


pressure ratio 1 but 
falls to zero. In practice, for 
types, compromised 
ised. For the recuperative 
with a pressure ratio of 3.6/1; the 
and the ideal effi- 
For the non- 
recuperative keep the 
pressure ratio within practical lim- 
its, it 5.3/1; with 
a power of 54.8 hp and an efficiency 
12.9 per cent. 

In the recuperative cycle the ac- 
tual efficiency is lower than that 
indicated in Figure 7. This is be- 
heat transfer can only take 
place when there is a tempera- 
ture difference across the heat-ex- 
changer. Heat can flow only if the 
temperature of the exhaust is 
than that of the air at all 


cycle, 


power is 53 hp; 
iency 31 per cent. 


cycle, to 


would be about 


Cause 


higher 
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ported by increasing supplies of 
the metal, industry throughout the 
world will be receptive to using 
nickel in an expanding variety of 
applications,” Mr. Wingate de- 





clared. 
“In 1960, all markets for nickel 
ss alien ae . i ae advanced with the use of nickel in 
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corresponding points, as shown in able with a heat-exchanger having 


substantial increase 
also was registered for the appli- 


losses increase too; optimum re- shows that, when the cycle pres- : ; . ; 
cation of nickel in electroplating, 


sults are obtained only within a sure ratio increases to 9.1 or above, 
narrow range. The temperature a heat-exchanger gives no gain, 
difference (dt) varies in automo- however effective, because the tem- 
tive applications from 80 F to perature difference between ex- 


mainly as a result of the use by 
the automotive industry of im- 
proved techniques, permitting 
150 F. The ratio of the actual haust and air becomes zero or nega- migner quenty ered rene 
temperature difference recovered to tive. Cost, weight and bulk of the Mr. Wingate added that 
the ideal temperature difference is heat-exchanger increase when it 
called the heat-exchanger effective- decreases; they do not directly de- 
ness. The effectiveness depends not pend on effectiveness. oy 


a sub- 
stantial increase in the use of 
nickel in Europe was the main fac- 
tor in the free world’s record con- 
atl os 4k tak an ele eoeeiete tae Ge : | sumption of more than 500 million 
oa . a of this three-part article b, an increase of 15 per cent over 
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ratio. In Figure 7 
shows the actual efficiency obtain- 





FN yson turbine powered tractor, ARMY ENGINEERS TESTING GAS TURBINE TRACTOR 
one of the first military appli- 

cations of turbine powered earthmov- 

ing and construction equipment, is 

currently undergoing tests at the 

t. S. Army Engineer Research and 

Development Laboratories, Fort Bel- 


voir, Ta. 


The tractor is a Caterpillar Model 
DW-15 repowered by a GMT-305 gas 
turbine engine developed by General 
Motors Corporation. The tractor is a 
standard rubber tired model modified 
to accommodate the gas turbine pow- 
erplant, and will serve as a testbed 
for evaluating the gas turbine. 

The gas turbine engine weighs ap- 
proximately 600 lb compared to ap- 


proximately 5000 lb for Diesel engine 
originally installed in the tractor. > ai —— « ‘ Fn a 


The large weight differential, however, is offset to some extent in this installation by weight of adapting gearboxes. 
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Cutaway of the complete Variomatic transmission. Vacuum 

determining the effective diameter of the primary pulleys 

is controlled by engine manifold depression and by auxiliary 

valves operated by the brake pedal and an overriding dash- 

board knob. Effective diameter of the secondary pulleys is 
regulated by springs. 








Transaxle assembly comprises the Variomatic transmission 
and swinging half-shafts with secondary pulleys driving 
the road wheels through reduction gears. 


Advanced Tooling at DAF Factory 
for Holland's First Automobile 


AN DOORNE’S Automobielfab 

\ riek, Holland’s sole vehicle 

manufacturer, is now tooled 

up with an impressive array of 

advanced equipment to make 200 of 

unusual DAF cars per eight- 

hour day. Founded in 1928, the 

company is young in years but bold 
in ideas. 

1930 it 


started making 


‘vs in Eindhoven, and during 


By David Scott 
BRITISH CORRESPONDENT 


the pre-war years pioneered such 
designs as a semi-trailer automatic 
coupling combining electric and air 
brake connections; dual 
carried on a swiveling bearer so 


wheels 


that both tires were always in full 


contact with the road, and an 
inside flat could be easily changed 
by jacking up the chassis and 
rotating the entire assembly; and 
a rocking-beam tandem bogie for 
quick conversion of ordinary trucks 
to military six-wheelers. 

A second factory for trucks was 
opened in 1950, and soon after the 
U.S. Army awarded DAF a NATO 


contract for its unique cross- 
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country trucks. These feature an 
H-type transmission shaft layout 
driving the rocking-beam rear 
bogie as well as the torsion-bar 
sprung front through 
splined shafts flanking the chassis, 
with worm gears at each hub. 
After this the company gradually 
took on production of its own 
Diesel engines and other com- 
ponents, and output climbed to 
6000 trucks and bus chassis a year. 


wheels 


The car prototype was completed 
in 1957, and a major extension of 
the factory was begun the follow- 
ing year. Starting from scratch, 
the tooling and layout were planned 
for 50,000 cars annually, and most 
of the equipment was brand new. 

Investment for machinery came 
to $6.5 million, plus another $8 
million for installation and new 
buildings. This capital was raised 
by private loans, since DAF is a 
family business headed by Dr. 
Hubert van Doorne. Meanwhile, 
total payroll was nearly doubled to 
reach 5000 employees, and in 1959 
the car went into production. 

The design of the car lends itself 
to low-cost production and assem- 
bly, and involves some 
manufacturing processes. It has no 
conventional gearbox or differen- 
tial, but a rear-mounted automatic 
transmission using V-belt drive 
with variable-diameter pulleys 
whose two halves are spaced by a 
combination of engine vacuum and 
centrifugal weights on the two 
driving pulleys, and by springs on 
the rear pair coupled to the road 
wheels, which are carried indepen- 
dently on coil-sprung swing axles. 

Input torque to this transaxle is 
split by a simple bevel-gear power 
divider that gives independent 
drive to the two rear wheels, there- 
by providing non-slip differential 
action. Drive is from a two-stage 
centrifugal clutch, engaging auto- 
matically at 1000 rpm. 

This is stated to be of a simpler 
and less costly construction than 
the conventional disk-type unit, 
since initial engagement is pro- 
gressive and only when the trans- 
mission is in its lowest ratio, and 
it remains locked during  sub- 
sequent infinitely-variable changes 
in ratio. 

The engine is a 600-ce aircooled, 


unusual 


The 600-ce aircooled engines are assembled on a loop circuit with fixtures con- 
veyed around the long bench. A centrifugal clutch can be seen in the foreground. 


i 


Unitized car body is lowered onto the front suspension and rear half-axles with 
secondary pulleys at the start of the final assembly line. The Variomatic trans- 
mission is later bolted to the body underside, and the V-belts are added. 


opposed-twin whose short overall 
length, enhanced by the absence of 
a radiator and makes 
possible a roomy body only 142 in. 


gearbox, 


long on an 81l-in. wheelbase. Pro- 
duction economies offered by this 
power unit include a short, easily- 
machined crankshaft, a simple two- 
lobe camshaft (each cam operates 
a pair of opposed pushrods), and 
the use of a fan rather than a 
cowled blower for cooling. 

Critical components in the Vario- 
matic transmission are the pulleys, 
since they are required to transmit 
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the full engine torque at high 
speeds, and to change their effective 
diameter without aggravating wear 
on the V-belts. 

Four pulleys are needed for each 
assembly, and the pulley halves are 
formed by stamping, after which 
the convex face of each is contour 
turned. Individual halves are then 
dynamically balanced on a Schenck 
machine, with 
welded to the inner surface, and 
finally super-finished on a Thielen- 


counter - weights 


haus Microfinish machine. 
Transmissions are assembled on 





Power unit swings easily into the open engine compartment, as the tapered end 
of the clutch output shaft is quided into the splined transmission coupling. Re- 
moval of the engine for servicing is also a simple one-man job. 


) iowse 


eo 


ON TAD ea 





End of the final assembly line, where the cars leave the conveyor and are driven 
onto a stationary test bed. They are then checked out individually in a 20-mile 
drive on the factory's test track. Production capacity is 200 per eight-hour day. 


p line with 18 fixture reverse) are added, together with 
ilating around an oval bench. At earings and seals. 


the start 


position the housing f l‘ixed inner halves of the two 


the power divider, forming the cen front pulleys are pressed onto the 
th plined shaft, and then the sliding 

iter halves are built up with their 
centrifugal weights, rubber-rim- 
med vacuum diaphragm, drum cas- 


tral member, is clamped in 
Following this the input 
shaft 


with opposed bevel gears on the 


fixture 


pinion, transverse output 


splined center section, and selecto ing and cover plate. End stations 


fork (for forward, neutral and on the line are devoted to checking 


the air seals and functioning of the 
pulleys. 

Each completed transmission is 
then dynamically balanced as a unit 
on a specially-built Schenck ma- 
chine. The bevel-gear housing is 
clamped in a fixture, the input 
shaft is engaged by a splined drive 
coupling, and weight distribution 
of the pulleys is indicated on 
separate spot-illuminated circular 
charts. Pulleys are balanced indi- 
vidually by soldering the required 
amount of metal on their cover 
plates. 

Swing axles are assembled in 
another section. They comprise the 
secondary spring-actuated pulley, 
reduction gearing and half shaft. 
These two major transmission com- 
ponents are later joined on the final 
assembly line where they are bolted 
to the underbody. 

Another unusual setup at the 
DAF factory, again reflecting the 
design of the car, is an automatic 
transfer line for drilling, tapping 
and boring the crankshaft. It 
handles the work without using 
platens. The stubby  two-throw 
crank makes this feasible, and 
work is initially loaded directly on 
the full-length transfer bar that 
ultimately carries it past every 
station through the entire line. 

Each 
transversely on the first pair of 
support blocks on the retracted bar 
which is shuttled by a hydraulic 
ram. The bar advances the shaft 
to the first work station, where 
it is lifted off the supports by a 
pair of hydraulically-raised V- 
blocks flanking it, and its main 
journals are clamped upwards 
against mating blocks over-hanging 
the work area. During this move- 
ment the two crankpins are thrust 
against fixed pendant dowels that 
locate the shaft radially 
final clamping. 

The transfer bar then retracts 
so that work released at the end 
of the cycle is dropped onto the 
second pair of support blocks. On 
its next forward stroke it carries 
the shaft to the second station, and 
similarly advances all other work- 
pieces through the machine, while 
again taking another incoming 
shaft to the first station. 

(Turn to page 121, please) 


incoming shaft is placed 


before 
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New Engines and Transmissions 


Discussed at 


SAE International Congress 


T THE International Congress 
and Exposition of Automo- 
tive Engineering—sponsored 

by the Society of Automotive En- 
gineers, and held in Detroit Janu- 
ary 9-13—the technical 
was comprehensive, to say the 


program 


least. 
Altogether, some 180 papers were 
presented on a wide variety of sub- 


ject matter, as indicated in AI of 
February 1, pages 9 and 23. 

The new engines and transmis- 
sions being offered in 1961 auto- 
mobiles were among the many in- 
teresting topics discussed. In order 
to present some of the highlights, 
the following representative mate- 
rial has been selected from a num- 
ber of the papers: 


Chrysler Corporation's 
Die-Cast Aluminum, Slant Six Engine 
By E. G. Moeller, W. L. Weertman, and H. E. Eriksen 


Chrysler Corporation 


NEW member of Chrysler Corpro- 
A ration’s Slant Six engine family 
was introduced in limited production 
in the 1961 Plymouth, Dodge Dart, 
and Dodge Lancer. This engine with 
225-cu in, displacement is designed 
with the primary purpose of reducing 
engine weight while maintaining de- 
sired levels of durability, perform- 
ance, and cost. 

The weight reduction objective has 
been achieved primarily by introduc 
ing a die-cast aluminum ecylinde 
block at a saving of 76 lb over a cast 
iron block, an alternator at a 10 |} 
Saving over a de generator, and dis 
cast aluminum oil and water pump 
at a saving of 5 lb over cast-iror 
counterparts. This constitutes a majo 
step in a continuing program toward 
lighter and more efficient engines 

In other respects, this engine ir 
corporates the proven components of 
the 225-cu in. engine which was in 
troduced as a completely new engine 
in the 1960 Plymouth and Dodge Dart 
cars. Among the carryover parts, the 
cast-iron cylinder head is used as the 
best solution to durability and manu- 
facturing cost considerations. Also, 
for reasons of lower manufacturing 
cost, a cast-iron intake manifold is 
utilized in preference to the semi- 
permanent mold aluminum design 
used on the 1960 model. 


The Overall Block Concept 


Based upon our background data, 
it was decided to use cast-iron cylin- 
der sleeves in the block. The use of 
replaceable wet liners and necessary 
coolant seals, as compared to liners 
cast integrally with the block, fa- 
vored the latter for high production 
handling, quality control, and mini- 
mum cost. The ability to make such 
a complex casting with composite ma- 
terials was taken into consideration, 
but our die-casting experts were con- 
fident that they could produce such a 
casting—and it can be said now that 
their optimism has been justified. 

A considerable amount of thought 
was given to main bearing clearance 


Fig. I1—Right side 
of Chrysler die- 
cast cylinder block 


versus temperature control. Previous 
experience on another engine design 
gave us confidence in using a two- 
piece cast-iron upper and lower main 
bearing cap construction which was 
fastened to the bulkhead of the block 
with conventional main bearing 
screws. This approach also simplified 
the crank chamber die. 


Cylinder Block Details 


The right side of the block is shown 
in Fig. 1. This view shows how the 
tappet chamber wall is cored into 
the water jacket wall at the base of 
the cylinder head bolt bosses. The 
main oil gallery of the engine is 
shown running longitudinally along 
the block. Individual bosses are shown 
which may be used to provide oil to 
each of the tappet bores. However, 
this feature is not used in this engine 
with mechanical tappets. The oil 
pump, distributor, and fuel pump are 
mounted on this side of the block on 
the bosses indicated. 

The fully machined cylinder block 
shown weighs 64 lb. 

Figure 2 illustrates a bottom view 
of the cylinder block with the main 
bearing caps and the rear seal re- 
tainer caps assembled in _ position. 
Both the upper and lower cast-iron 
bearing caps are a press fit in the 
cylinder block. The upper bearing cap 
and the cylinder block are so machined 
that contact never occurs between the 
cap and the block on the circular seg 
ment between the fastening holes. As 
a result, contact always occurs as 
desired at the screw boss, and thermal! 
as well as fastening load distortion 
is minimized. The No. 3 main bearing 
takes the crankshaft thrust load and 
is positioned by a hollow dowel. The 
upper and lower retainers which sup 
port the crankshaft rear seal are a 
loose fit in the cylinder block and form 
an oil seal with the molded rubber 
parts as illustrated. The main bear 
ing shells used in this engine are 
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basically interchangeable with those 
used in our cast-iron cylinder block 
engines. 

The cylinder block is cast around 
the cylinder liners with the result 
shown in Fig. 3. The iron cylinder 


liner is 0.10 in. thick and the alumi- 


Fig. 


Fig. 2—Cylinder 
block with assem- 
bled bearing caps 


num around it is 0.11 in. thick at the 
top of the bore where the aluminum 
is thinnest due to the 0.5-deg. draft 
of the water jacket core. 
Inasmuch as an engine 
block is a highly stressed part, there 
is a requirement for good metal qual- 


cylinder 


Two New Hydra-Matic Transmissions 
By W. B. Herndon 


Detroit Transmission Div., General Motors Corp. 


ETROIT Transmission Div., Gen- 
D eral Motors Corp., is producing 
two entirely new lightweight compact 
Hydra-Matics for the 1961 model year. 

The Model HM 61-10 was designed 
for use in conventional-size automo- 
biles, while HM 61-5 was designed for 
use in the smaller, or economy class, 
vehicles. Except for size and torque 
capacity, the two transmissions are 
similar in their general design and 
operating characteristics. 

The HM 61-10 (Fig. 1) is a fully 
automatic transmission, having three 
gear speeds, plus a torque-multiplying 
fluid coupling which gives the trans- 
mission ratio coverage equivalent to 
a four-speed transmission, but with 
only two shifts instead of three. 

The fluid coupling of the HM 61-10 
is of new and revolutionary design. 

In first gear, the fluid coupling is 
filled with oil under a high charge 


66 


pressure. It serves as a_ starting 
clutch and also multiplies torque, so 
that the output torque is greater than 
the input torque. It differs from the 
conventional torque converter, in that 
the fulcrum point is not a stator, in 
the true sense of the word, as it is 
not attached to a ground member 
through a free-wheel unit, as is the 
case in most torque converters. The 
reaction member of the HM 61-10 
torque-multiplying coupling is a sim- 
ple member splined directly to the out- 
put shaft as seen in Fig. 2. 

In second gear, the fluid member 
is exhausted. The 1-2 shift is accom- 
plished by applying the front clutch 
at the same time the controlled cou- 
pling is exhausting. While running in 
second gear, the fluid coupling has no 
function. 

In direct drive, the unit operates as 


a simple fluid coupling. It takes ad- 


3—Cylinder block section 


ity, particularly as regards to porosity 
and “cold shuts” which are common 
problems in aluminum castings. This 
involved development of the proper 
metal casting temperature, die tem- 
perature control, metal overflow 
points, gating, and other techniques 
of the art. This development program 
must also take into account require- 
ments for dimensional control which 
are affected by the die operating 
temperature, as well as dimensional 
variables. One of the most difficult 
dimensional tolerances to maintain 
is that of keeping cylinder bore cen- 
ters within +0.015 in. of their speci- 
fied locations. To provide good cast- 
ability of the cylinder block, it was 
decided to use SAE No. 303 aluminum 
die-casting alloy containing 3 to 4.5% 
copper and 10.5 to 12% silicon. 


for 196] 


Hydra-Matic split 
which gives im- 
portant increases in efficiency and, 
consequently, in fuel economy, and 
still retains the smoothness of fluid 
drive. In direct drive, the engine 
torque is split through two paths, 
approximately 60 per cent of it be- 
ing direct mechanical to the output 
shaft, and 40 per cent of it a regen- 
erative-torque through the fluid cou- 
pling to the output shaft. 

The diagrams shown in Fig. 3 will 
help you to understand the multiple 
function of the torque-multiplying 
fluid member. The driver is rotating 
forward at engine speed. Oil from 
the driver is thrown into the station- 
ary driven member where, due to the 
8 deg tilt of the blade, the direction 
of the oil is reversed. 

Oil, now leaving the driver in a 
reverse direction, enters the multi- 


vantage of the 


torque principle, 
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Fig. 1—Cross-section of the Hydra-Matic Model HM 61-10 transmission 


plier and is again reversed back to its 
original direction. This results in a 
reaction torque on the multiplier, 
which is added to the torque of the 
driven member. Oil leaving the multi- 
plier and entering the driver in the 
direction of rotation of the driver 
helps the driver rotate and adds to 
its torque. This added torque is called 
regenerative torque and is delivered to 
the driven member. Thus, the driven 
member gets added torque from two 
direct reaction torque from 
the multiplier and 
torque. The total reaction torque on 
the multiplier and 
torque. The total reaction torque on 
the multiplier is the sum of these two. 
The output torque equals the sum of 


sources: 


regenerative 


regenerative 


the input torque and the total reac- 
tion torque. 

As the car speed increases, the 
negative torque on the multiplier de- 
creases, finally reaching zero and then 
changing to a positive direction. The 
speed at which the torque reversal 
occurs depends on throttle opening 
and load (Fig. 4). 

At the point of torque reversal on 
the multiplier, the oil enters and 
leaves the multiplier in the 
direction, so that no torque is felt 
on the multiplier. At this point, the 
overall transmission torque multiplica- 
tion is that of the gear set only. As 


same 


the speed continues to increase, and 
the torque on the multiplier becomes 
positive, the overall ratio becomes less 
than the gear ratio. 

In third speed, the driver becomes 
the driven and the driven the driver 
(Fig. 5). Due to this change, the 
direction of oil flow within the cou- 
pling is reversed. The multiplier be- 
comes a second driven member of the 
fluid coupling. There is no multiplica- 
tion of torque, as there is no ground 
member. 


Oil Filter 


An interesting and important new 
feature now used in all Hydra-Matics 
is the full-flow filter as shown in Fig. 
6. 

The filters used in Hydra-Matics 
keep the oil absolutely clean for many 
thousands of miles. The filter is pro- 
vided with a bypass which opens if 
the filter should become plugged, so 
that the transmission will continue 
normally, even with a 

A filter 
along with an _ oil 


to operate 
plugged filter. 
recommended, 
change, at 26,000 miles. 
The use of the filter 
parts and it 


change is 


minimizes 
wear on all moving 
minimizes trouble due to sluggish or 
sticky valves. It also allows making 
the oil pan shallower for better ground 
clearance and lower floor board hump, 




















Fig. 6—Filter flow in filter assembly 
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Fig. 2—Torque multiplier 


as it allows sucking the oil directly 
off the bottom of the pan without 
the hazard of sucking bottom pan 
dirt particles directly into the hy- 
draulic system. 

(Turn to page 106, please) 


VV 


Fig. 4—First speed at torque reversal 
point 


Fig. 5—Direct drive 





Here is a perspective 
of the K & T Milwaukee- 
Matic installed at De- 
troit Diesel. The con- 
sole containing the two 
punched tapes may be 
seen at the right. 


Geschelin 


DETROIT EDITOR 


Numerical Control 


UMERICALLY - CONTROLLED machine tools have 

been very much in evidence in recent years, 

and many of various types and makes have 

been employed to good advantage in the aircraft field. 

Because of the impact of such equipment, there has 

been considerable speculation as to its place in auto- 
motive manufacturing. 

Spurred by special problems incident to the manu- 

facture of an extensive line of commercial engines, 

the Detroit Diesel Engine Div. of GMC has shown the 


at Detroit Diesel 


way to economical use of numerical control in the 
automotive industry. 

This article is concerned primarily with utilization 
of the Kearney & Trecker Milwaukee-Matic installa- 
tion. Prototypes of this machine were launched sev- 
eral years ago and were featured at numerous engi- 
neering society meetings. However, it remained for 
Detroit Diesel to envision the capability of the ma- 
chine and its adaptability to a specific program. To 
date the division is the first within General Motors 
and perhaps the first in the automotive industries to 
use this type of machine tool. 

Specifically, Detroit Diesel has the problem usually 
associated with making a wide line of engines for 
many different customers: the need for producing 
numerous non-standard parts to satisfy special in- 
stallation requirements. Usually this involves any- 
where from five to less than 100 pieces at a time. 
Besides this, it is frequently necessary to supply small 
runs of parts for servicing older engines. 

In the past this has made it necessary to operate a 
miscellaneous machining department, employing sub- 
stantially tool room methods. Numerical control has 
organized such machining on a basis more comparable 
with mass production economy. 

3ut the company has gone beyond this original con- 


Some impression of the variety of parts of varying degrees 

of complexity assigned for Milwaukee-Matic machining is 

seen in this display. Note that this represents only a sam- 

pling of the kinds of parts handled on this versatile equip- 
ment. 








cept by studying many parts from the standpoint of 
manufacturing economy, and is steadily adding to the 
list of parts that can be handled in the Milwaukee- 
Matic. At the present writing they have something 
over 80 different parts scheduled for production on 
this machine, some 30 of which already have been 
tooled, taped and run. Some of these parts are re- 


quired in lots of 150 and were originally tooled for 


other equipment. In these instances, the available 
tooling has been salvaged by the simple expedient of 
providing suitable cross keys or angle plates. 

The versatility of the method is best exemplified by 
noting the variety of a sampling of parts illustrated 
here. For best economy the company selects parts 
that require machining in at least two planes. In fact, 
the best examples are those that require machining 
in three or more planes. 

Without going into the details of machine operation 

since they have been described in the past—the 
major features consist of the indexing work table, the 
shuttle mechanism, and the tool drum which contains 
30 tools. All machining is done with the single, hori- 
zontal spindle controlled by tape for accurate move- 
ment in three planes as well as in a circular path. 
Each tool is coded by means of rings and spacers to 
facilitate automatic selection of the tool for a specific 
operation. Altogether this coding arrangement pro- 
vides for some 961 possible combinations. 

Another important feature is the wide band of selec- 
tion of spindle speeds and feeds, automatically avail- 
able from the tape control. Speeds range from 100 to 
4000 rpm, thus making it possible to machine alumi- 
num most advantageously. Feed ranges from 2 to 
99 ipm. 

The only practical limitations of the tool drum 
setup are that the maximum reach of any tool is 7% 
in.; and that the maximum diameter of any cutter is 
25, in. However, if a larger diameter cutter is re- 
quired, all that is necessary is to shift the machine 
to manual operation to load and unload the cutter, 
then return to tape control. 

As in all numerically-controlled operations, the suc- 
cess of an operation depends largely upon _ initial 
analysis and planning. This is governed to a major 
extent by the design of the workholding adapter which 
is cross-keyed to the indexing table for zero-zero 
positioning. The adapter has to be simple in design 
and free from interferences with the tooling. Where 
the part to be machined has a surface that cannot be 
exposed to the spindle through the 45-deg index of the 
table, it has been found expedient to provide a two- 
position adapter, handling both positions with a single 
tape, making it possible to finish a piece in a single 
setting by interchanging positions of the part on the 
adapter. 

The console contains two tapes. Thus it is practical 
to machine two different kinds of parts progressively. 
All that is necessary is to load another adapter with a 
different part and hold it in readiness on the shuttle. 
When the work on the index table has been completed, 


AuTOMOTIVE INpustRIES, February 15, 1961 


* 7 Bae 


Close-up of the 30-station tool drum during a cycle of tool 

change. The mechanism to the left reaches over to select 

a tool from the drum and simultaneously removes the tool 

in the working spindle. It then rotates to place the new 

tool in the spindle chuck, replacing the other tool in the 
drum file for later use. 


the shuttle mechanism moves the adapter to the right 
for unloading and, at the same time, moves the adapter 
at the left into the index position. At this point, the 
operator loads another part on the right hand side 
in readiness for the next cycle. 

The entire programming job, including punching 
of tapes, is done in the master mechanic’s department. 
The first step after tool design has been completed 
is the preparation of a routing form. The process 
engineer develops the most logical sequence of opera- 
tions, indicating on the form the numerical values for 
location on each axis, depth of feed of the tool, feed 
rate, spindle speed, tool code, etc. The tool code, as 
mentioned earlier, designates the automatic selection 
of the specific tool for each step. 

The second form lists the tools required for the part 
in question, as well as the other pertinent informa- 
tion: tool code, tool diameter, setting distance. 

The routing sheets then are turned over to a Flexo- 
writer operator. The operator uses the numerical 
values on the routing form for punching the tape. 
We are told this is a simple operation and one that 
can be done by any typist. 

It is obvious that the basic job is the advance 
planning by the process engineer in the preparation 
of the routing form. It is also obvious that the method 
offers endless possibilities in the variety and complex- 
ity of parts that can be machined economically in 
relatively small lots. me 





The Slipper Type Pump 


for 


Automotive Hydraulics 


By H. M. Clark 


Manager, Engineering 
Hydraulic Products 


Thompson Products Michigan Div., 
Thompson Ramo Wooldridge, Inc. 


HE slipper pump is in the form of the familiar 
vane pump but with the usual thin vanes re- 
placed by unique wide slippers. (See Fig. 1). 


The pump shown schematically in this figure com- 
prises a rotor having slots to receive slippers which 
contact on eccentric bore in the pump housing. Pump- 
ing action occurs when the rotor is rotated, thereby 
causing the space between each pair of slippers out- 
side the rotor to expand on the intake side, drawing 
oil into the pump, and to contract on the outlet side, 
forcing oil from the pump. The rotor slots under- 
neath the slippers are communicated with the space 
between the slippers by reliefs in the side of the rotor. 

The advantages of this pump principle lie in the use 
of wide slippers. The wide slipper takes its position 
and alignment from the bore and does not require 


Fig. 2—Typical application of slipper principle in an automatic transmission pump 
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Fig. 1—Schematic of the slipper pump principle 


a close fit in the rotor slot for support or guide as is 
the case in the vane pump. 

The wide slipper has a unique top contour which 
promotes the formation of an oil film by wedging oil 
between the slipper and the bore. This is an adapta- 
tion of the “Kingsbury” effect. This oil film, formed 
at all pressures and speeds, improves the mechanical 
efficiency of the pump without impairing the volu- 
metric efficiency. The bore and the slipper wear 
stresses are also reduced by this film of oil. 

The wide slippers are short in radial height and, 
therefore, permit smaller pumping elements, reducing 
fluid velocities and cavitation, with the result that 
quieter operation over a wide speed range is obtained. 

Significant manufacturing cost advantages are 
realized because of the low wear stresses and because 


Fig. 3—Power steering application 
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Fig. 4—Novel dual-output automatic-transmission pump 
employing slipper princip!e 


close fitting is not required. These factors permit the 
slippers, the rotor and the housing (bore) to be pro- 
duced using low cost materials and broad (for hy- 
draulic pumps) manufacturing tolerances. 

In automatic transmission applications, the housings 
for the pumps take many forms as they are usually an 
integral part of the assembly. The basic pumps, how- 
ever, are similar in that they are low pressure (250 
psi max), low displacement (.84 to 1.16 cu in./rev.), 
and require the transmission shafts and/or support- 
ing elements to pass through them. 

A typical example of a slipper pump as applied to 
an automatic transmission is shown in Fig. 2. The 
rotor in this pump is supported directly on its driver 
which is an extension of the transmission torque con- 
vertor. 

Pumps for automotive power steering have entirely 
different characteristics. These applications require 
high pressures and capacities at high speeds. The 
pumps must be compact and easily mounted. 

An example of a slipper pump for power steering 
is shown in Fig. 3. This pump has a displacement of 
1.2 cu in. per revolution and is capable of operating 
at speeds up to 5000 rpm and at pressures up to 
1500 psi. 

Another unique adaptation of the slipper pump is 
now in production for use in the new automatic trans- 
mission of a recently announced compact car. This 
novel pump, illustrated in the schematic drawing (Fig. 
4), is actually two pumps in one. This is accomplished 
as follows: 

The pump is basically composed of a rotor having 
slots to receive slippers which contact an eccentric 
bore in the housing, as in the standard slipper pump 
described earlier (Fig. 1). Two pumping actions occur 
simultaneously when the rotor is rotated in the 
eccentric bore. The space between each pair of slippers 
outside the rotor expands and contracts for one action. 
The radial stroking of the slippers during rotation is 
15, 1961 
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Fig. 5—Enlarged view of top slipper in Fig. 4. The pin 
“check valve" seals the fluid pressure under the slipper 
from the fluid outside the rotor between the slippers 
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Fig. 6—Schematic arrangement for utilizing dual slipper 
pump 


another pumping action. The slippers, because of their 
substantial width as well as length, are in effect 
pistons and their stroking expands and contracts the 
space in the rotor slot under them and this action 
may be utilized independent of the other action. (The 
communication reliefs in the rotor used in the pump 
described earlier are eliminated). 

Thus, by having two sets of ports separated from 
each other, each set comprising an intake and an outlet 
port, and by having one set of ports connected to the 
space under the slipper and one set of ports connected 
to the space outside of the rotor, an “inner” pump 
and an “outer” pump are formed. 

Each of these pumps, within certain 

(Turn to page 124, please) 


limitations, 





ew Cars Emphasize 
WIDER USE OF 


STAINLESS STEEL 


HE 1961 cars illustrate the broadening use of 
stainless steel’s versatile qualities for auto- 
motive fashion and function. While retaining 
its position as the first choice of designers for pro- 
tective brightwork, stainless is receiving greater at- 
tention from engineers for important under-hood 
components 
The trend toward more numerous hidden applica- 
tions of the tough and durable metal will accelerate 
drastically in the next few years, according to the 
Committee of Stainless Steel Producers, American 
lron and Steel Institute 
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Styling Applications 

Although widening use of stainless in purely func- 
tional components is evident in the new models, 
exterior brightwork continues as the principal auto- 
motive application of stainless steel. 

With few exceptions, stainless is used on both 
compacts and standard-sized cars as the quality 
standard material for window and door surrounds, 
backlight and windshield reveals, and side body and 
rocker panel mouldings. On a number of models, the 
mouldings are slimmer than in the past years and 
provide more subtle styling accents, which are in line 
with the more conservative trend in automotive de- 
sign, but the number of mouldings is substantially 
the same as in 1960 cars. 

The preference for stainless in areas where beauty, 
strength and corrosion resistance are most important 
is best evidenced in its universal selection for wheel 
covers and its increased use for hub caps. 


The Veteran Compacts 


Although the compacts carry less stainless bright- 
work than the standard-size cars, they use more than 
was expected by some industry observers. When the 
Big Three re-entered the compact field, it was 
thought that the economy concept would minimize 
the sale of deluxe models. The public rejected this, 
however, and fully-appointed models outsold stripped 
versions in 1960 by margins ranging from two-to- 
one to four-to-one. The ’61 compacts respond to this 
demonstrated preference by continued emphasis on 
brightwork. 

Some of the compacts introduced in 1960 gain 
model-year freshness in ’61 while retaining styling 
continuity through slight variations in, additions to, 
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or minor relocations of, brightwork—much of it 
stainless. 

The ’61 Plymouth Valiant is an example of this 
styling philosophy. Its chief external differences are 
a modified grille and a shift in body moulding place- 
ment. Window surrounds, wheel covers and a mould- 





ing on the trunk lid also are stainless. 

In the Ford Falcon, too, styling differences center 
on a new grille and optional full-length stainless 
steel side mouldings which surround the sculptured 
side panels and the tail lamp. The ’61 Comet has 
undergone minor style changes, including a new 
grille and a stainless steel nameplate above the rear 
. bumper. In both cars, stainless upper door surrounds, 
CHEVROLET windshield and backlight reveals and wheel covers 
IMPALA are retained as buyer options. 

The Corvair retains the stainless moulding which 
circles the body at the widest point. Windshield and 
rear window surrounds, as well as a roofline mould- 

PONTIAC ing and wheel covers are stainless. The Monza sports 
VENTURA . coupe features stainless window and door surrounds, 
rocker panel mouldings and simulated air scoops on 
the rear deck. 

A stainless steel moulding almost completely en- 
circles the more compact Rambler American, add- 
ing protection and luster. Wheel covers, windshield 
reveals, and headlight bezels are also stainless. 

The Rambler Classic Six, with restyled grille, front 
fenders, hood and bumpers, features stainless body- 
length rub rails and stainless mouldings on the front 
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fenders. Windshield and backlight reveals, and wheel 
covers are also stainless steel. 

The Rambler Ambassador, also restyled, has stain- 
less belt-line and side mouldings and headlight eye- 
brows. Wheel covers, windshield and back light re- 
veals are stainless steel. 

Body-encircling stainless steel mouldings are re- 
tained on the newly styled Studebaker Lark which 
also features window and windshield reveals, rocker 
panels and wheel covers of stainless. The 61 Hawk 
augments its continental sports car design with 
tainless window reveals, wheel covers and wheel- 
opening mouldings. 


Bigger Compacts 

The new entries in the compact field are also 
brightened and protected by stainless brightwork. 
The Dodge Lancer, for example, has a grille of roll- 
formed stainless, as well as stainless wheel covers, 
rocker panel mouldings, side mouldings and window 
reveals. 

General Motors’ new compacts also make good use 
of stainless steel for fashion and function. The 
Pontiac Tempest has stainless rocker panel mould- 
ings, wheel covers and window surrounds. The Buick 
Special features car-length stainless rub rails and 
the Oldsmobile’s F-85 carries stainless side body 
mouldings from headlight to rear wheel openings. 
Both cars also have stainless wheel covers and win- 
dow surrounds. 


Standard Size Models 

In standard-size cars, stainless remains the fa- 
vorite material for window and door surrounds, back- 
light and winshield reveals, windshield wiper arms, 
wheel covers and side body rocker panel mouldings. 
The only exception is the ’61 Chevrolet, which limits 
stainless brightwork applications to window sur- 
rounds and wheel covers. 

A restyled Plymouth accents its new finless lines 
with side body rub rails of stainless steel, extending 
(with one interruption) from the headlights back to 
the middle of the trunk lid. Window surrounds and 
wheel covers are also stainless. 

New design concepts in the ’61 Ford are high- 
lighted by stainless, with mouldings from front 
fender to rear bumper and a narrow strip from its 
modified tail fin to the doorline. 

Bridging the low and medium priced fields with 
a range from Dart to Polara, Dodge accepts its ’61 
styling with stainless brightwork. Stainless side 
body mouldings which wrap around the modified fins 
accent the sweeping lines, while stainless gravel de- 
flectors and wheel covers combine protection with a 
turther dash of brightwork. 

Car-length body mouldings are found on General 
Motors’ medium-priced cars. Pontiac emphasizes its 
‘61 styling with a tapered full-length side moulding 
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of stainless, and a stainless moulding accentuates the 
split grille. A slender side moulding of stainless 
sweeps from the front bumper to the taillight on the 
new Buick. Oldsmobile’s brightwork includes rocker 
panels and body-length mouldings of stainless. These 
cars also have window surrounds and wheel covers 
of stainless steel. 

Rubber strips are inset in the car-length stainless 
steel mouldings below the 1961 Mercury door handles, 
while rocker panel mouldings, rear fender shields 
and wheel covers add stainless sparkle to this new 


model. 


Luxury Cars 

The distinctive lines of the 1961 crop of luxury 
cars are heightened by tasteful stainless brightwork. 
The elegant outline of the new Lincoln Continental 
is “edged” in stainless steel from headlamp to tail 
light. Grille and trunk lift mouldings, windshield 
and window surrounds, rocker panel mouldings, wheel 
opening surrounds, and wheel covers add more dashes 
of stainless steel. 

Stainless windshield and backlight reveals, as well 
as roof mouldings, wheel covers, wheel opening and 
rear bumper surrounds add their elegance to the 
style of the 61 Imperial. The latest Chrysler makes 
extensive use of stainless to highlight its revamped 
body lines. A tapered side moulding extends from 
the headlamp to the front door line, while wheel 
openings surrounds and rocker panels are also made 
of stainless. 

The ’61 Cadillac features thin stainless mouldings 
from front wheel opening to rear bumper, front and 
rear fender “caps” wheel covers and window sur- 
rounds. 

The smoothly curved contours of the new Ford 
Thunderbird are accented by thin-line mouldings ex- 
tending from front bumper to taillight. Stainless 
windshield and window surrounds, and_ stainless 
wheel covers give the car a look of durable distinc- 
tion which is further enhanced by a stainless grille 
moulding. 


The Future Look 

Stainless steel is very likely to be adopted for 
other automotive parts in the near future. A highly 
promising material for conventional mufflers, be- 
cause of its high corrosion resistance, it is also being 
considered for most of the proposed high-temperature 
exhaust-control devices now being tested. 

Stainless steel is under consideration as a cladding 
material for automobile bumpers. This technique has 
been used in the manufacture of bumpers for Mack 
buses where 10 years of heavy use have proved 
stainless-clad bumpers have superior resistance to 
corrosion, denting and abrasion. Auto manufacturers 
have tested similar stainless-clad bumpers and found 
the metal gives long-lasting protection against pit- 
ting, discoloration and peeling. & 





Cescrwations. 


Smog 
Control 
The noose is tightening in many 
parts of the USA. While in Phoenix 
recently we found the local news- 
paper full stories and editorial 
comment on smog control. In fact, 
the state legislature is considering 
some sort of bill. From a car or 
from the air the Valley of the Sun 
is covered with a deep haze, ruin- 
ing the sunshine. It is obvious that 
the fine desert dust from the roads 
and farms contributes largely. It 
is also obvious that many 


stacks 
smoke 


smoke 
dense 


Nevertheless, 


spewing 
contribute. 
around Phoenix too they are talk- 
ing about vehicle exhaust. It ap- 
imperative for the vehicle 
itself and its 


isers by developing some accept 


pears 
industry to protect 


able means of reducing exhaust 
emi Ions 


the heat 


If that is done, perhaps 
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By Joseph Geschelin 


indeed. We suspect that it may take 
longer before the piston engine, 
with its projected advances, will be- 
come a relic of the past. On the 
other hand, the military establish- 
ment is basing its hopes on fuel cell 
power and is doing a lot of develop- 
ment work to that end. Eventually, 
the tax money spent on this devel- 
opment may return to the public 


through commercial applications. 


Safety 
Notes 


This is a supplement to our com- 
ments on highway safety which 
appeared in AI, December 15, 1960. 
Another thing for the authorities to 
look into is the way a few people 
operate their turn signals. When a 
turn signal flashes a left turn and 
then the car turns sharp right it is 
very embarrassing for the cars 
around it. We noted a lot of this on 
the John Lodge Expressway while 
travelling to Cobo Hall all week. 
Another thing. Safety people always 
warn drivers to keep a proper dis- 
tance between cars so as to leave 
room for emergencies. Did you ever 
try to do this on a crowded highway 
such as Woodward Avenue in De- 
troit, as one example? All you ac- 
complish by leaving a car length 
between you and the car ahead is a 
succession of cars cutting in fron 
the right and left to fill the gap 


Power 
Plants 


Talking with a man concerned 
with producing some of the largest 
commercial vehicles on the West 
; learned that 


(oast, we upcoming 


developments in Diesel may well 
count out the gas turbine as a 
true competitor. In fact, this engi- 


neer felt that on the real heavies 
the jump eventually may be from 
some- 


piston engines to fuel cells. 
thing to think about. 


Magnesium 
Progress 

Dow Chemical is now in position 
to work on large tonnage applica- 
tions in passenger cars. The com- 
pany now has a capacity of 100- 
million pounds of metal yearly and 
can promise magnesium in unfailing 
schedules. At the moment the 
amount of magnesium per car is 
quite small, may go up to three 
pounds or more on 1962 models. 
What Dow is aiming for is to get 
some of the more lucrative trans- 
mission case business in the near 
future. Currently Dow is supplying 
metal for an instrument panel; and 
for a complete dash panel being 
produced on a sampling basis for 
Chevrolet. The complete dash panel 
weighs only 4'6 pounds. 


Motor 
Fuel 


Gasoline specifications and_ re- 
quirements were given a thorough 
going over at a symposium held in 
February. At issue are the results 
of current research which may af- 
fect future specifications. Current 
studies include: the role of gasoline 
additives; 
tility; 


factory 


gasoline stability; vola- 
meeting the needs for satis- 
performance; ab- 
normal combustion phenomena; and 
anti-knock 
research. Out of this meeting may 


engine 


latest deyelopments in 
come some subtle changes in fuels 
for the coming generation of piston 
engines. 7 


Engine Pact 


Rolls-Royce, 


Ltd., has 
build and 


been 
licensed to distribute 
Continental aircraft engines in 
Europe and Australia. According 
to the agreement, Rolls-Royce also 
would handle service and spare 
parts for the air-cooled four and 
non-military engines. 


They range from 65 to 400 hp. 


Six-Cy linder 
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BUR ON Auto Spring Corporation 


WESTERN AVENUE AT 48TH STREET ® CHICAGO 32, ILLINOIS 
Since 1923 we have manufactured automotive springs exclusively 


News of the 
MACHINERY INDUSTRIES 


By Charles A. Weinert 





Machine Tool Sales 
Favorable in December 


With both new orders and ship- 
ments at the best monthly levels of 
2nd Half 1960, December machine 
tool operating results turned out to 
be more favorable than was ex- 
pected. 

Net new orders for cutting and 
forming type machines combined 
amounted to a preliminary $59.25 
million exceeding every other 
month in the 2nd Half, and being 
the third highest month of the 
whole Year 1960. March net orders 
with $61.95 million, 
with $60.6 


were highest 
followed by 
million. 

The volume of December ship- 
ments followed the same pattern. 
Totaling a preliminary $60.45 mil- 
lion, it was the most favorable 
monthly sum in the 2nd Half, and 
the third highest of the 


February 


year. 


March with $64.5 million and June 


with $63.1 million were the best 
1960 months on machine tool ship- 
ments. 

Foreign business played a large 
and a continuing one—in the 
Foreign net new 


part 
December results. 
orders for cutting machines 
amounted to $18.4 million and those 
for forming machines are valued at 
$5.6 million, for a combined total 
of $24 million. 
orders totaled $35.25 million. 
Shipments of foreign orders also 
a good portion of total 


Domestic net new 


made up 
December shipments, amounting to 
$15.75 million cutting and $4.3 mil- 
lion forming, or $20.05 million com- 
bined. Domestic shipments for both 
types of machines amounted to 
$40.4 million. 

When transmitting these 
figures, Ludlow King, 
vice-president of the National Ma- 


latest 
executive 





With Improved December 

Volumes, 1960 Machine Tool 

Orders Amounted to $653 

Million Versus 1959's $659 

Million, and Shipments were 

$651 Million Versus 1959's 
$538 Million 





chine Tool Builders’ Association, 
commented as follows: 

“The year closed with December 
net new orders of cutting-type ma- 
chine tools totaling $47.6 million—- 
up 12 per cent above the monthly 
average for 1960. Shipments of 
$48.6 million were 15 per cent 
above the monthly average. 

“Year’s total of net new (cutting- 
type) orders at $503.25 million was 
off from 1959 by one per cent; 
while shipments of $507.55 million 
showed an increase of 23 per cent 
over 1959. 

“Foreign net new (cutting-type) 
orders of $151.3 million exceeded 
the figure for the previous year by 
127 per cent; while foreign ship- 
ments of $113.25 million were an 
improvement of 138 per cent over 
1959. 

““Metal-forming-type-machine net 
new orders for 1960 amounted to 
$150.15 million, as compared to 
$149.95 million in 1959. Shipments 


of $143.3 million, however, were an 
increase of 15 per cent over the 
previous year’s total of $125.1 mil- 
lion. 

“Foreign net new (forming- 
type) orders of $39.45 million 
showed a gain of 64 per cent over 
1959; and foreign shipments of 
29.15 million were an improve- 
ment of 55 per cent over 1959.” 

The accompanying table gives 
the monthly values of net new or- 
ders and shipments for 1960, to- 
gether with annual comparisons for 
1960 versus 1959 and 1958. 


Government Report 
Comments on 1961 Outlook 


The annual report of the Metal- 
working Equipment Division, Busi- 
ness and Defense Services Admin- 
istration, U. S. Department of 
Commerce, likewise (see AI of 
February 1, page 49) indicates 

(Turn to page 114, please) 


METAL CUTTING AND FORMING MACHINE TOOLS 
Net New Order Receipts, and Shipments 
(Millions of Dollars) 


Net New Orders 


1960 Cutting Forming 
$43.45 
47.70 
48.45 
36.70 
May 37.95 
June 42.60 
July 33.50 
August 47.80 
September 42.15 
October 35.60 
November 39.75 
December 47.60* 


January 
February 
March 
April 


503.25* 150.15* 
509.00 149.95 
281.40 92.90 


12 Months "60 
1959 
1958 


* Preliminary. 


Totals 


$56.45 


653.40°* 
658.95 
374.30 


Shipments 
Totals 


$46.40 
51.95 
64.50 
55.10 
56.35 
63.10 
51.30 
47.90 
53.95 
51.35 
48.55 
60.45* 


Forming 


$ 9.65 
11.95 
13.45 
11.15 
12.05 
14.70 
11.85 
11.40 
12.95 
10.70 
11.65 
11.85* 


143.35* 
125.10 
108.90 


Cutting 


$36.75 
40.00 
51.05 
43.95 
44.30 
48.40 
39.45 


60.60 
61.95 
51.85 
49.95 
55.10 
42.95 
56.85 
52.30 
56.20 
49.95 
59.25* 


650.90* 
538.15 
519.90 


507 .55* 
413.05 
411.00 


Source of Statistics: National Machine Tool Builders’ Assn. 
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DoALL tells how 
Lindberg equipment helps 
produce stainless steel 


gage blocks 


For the DoALL Company, Des Plaines, Illinois, heat treatment of their Stainless 


Steel Gage Blocks was a most formidable problem. For lasting accuracy these DoALL 


blocks require extremely hard, wear-resistant surfaces, free from growth 


or shrinkage, as provided by nitrided stainless steel. Case depth must be controlled accurately 


and the core maintained at full toughness free of stresses. DoALL found the answer to this prob- 


lem with a Lindberg Gas Fired Vertical Cyclone Tempering Furnace with a Nitriding Retort. 


Norman Silver, Chief Metallurgist, 
and Lindberg Vertical Tempering 
Furnace at DoALL Company. 





NORMAN SILVER, Chief Metallurgist says, ‘‘Our 
Lindberg equipment supplies the uniformity of heat 
distribution and the fast accurate control that is 
needed for the exacting requirements of our product. 
The furnace responds to control almost instantane- 
ously and maintains the temperature within plus or 
minus 5°. Its 38” diameter by 36” depth handles 200 to 
300 pound loads for the desired production. Results 
obtained have satisfied us completely with this, the 
latest of our Lindberg furnaces"’ 

Lindberg provides the most complete line of heat 
treating furnaces, fuel fired or electric, large or small, 
for every heat treating requirement. Your Lindberg 
Field Representative (see your local classified direc- 
tory) will be glad to consult with you on your heat 
treating requirements or write us direct. Heat Treating 
Furnace Division, Lindberg Engineering Company, 
2491 West Hubbard Street, Chicago 12, Illinois. 


Los Angeles plant: 11937 S. Regentview Avenue, Downey, California. 
In Canada: Birlefco-Lindberg Ltd., 15 Pelham Ave., Toronto 9, Ont. 
Also, Lindberg plants in Argentina, Australia, England, France, 
Italy, Japan, South Africa, Spain, Switzerland and West Germany. 
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By C. J. Kelly 


ASSISTANT EDITOR 


which a vise or small machine can be 
36 by 24 
by 28 in. high with adjustable center 
shelf. Double with 
locking handle protect equipment 
stored inside. Entire unit is mounted 
on ball bearing swivel casters with 


Maintenance Cabinet 


— portable cabinet bench has been 
on-the 


mounted. Lower cabinet is 


designed for convenient 


swinging doors 


spot maintenance and repalr work. 


Top surface is extra heavy steel on 


wheel brakes so that it can be easily 


moved wherever required and then 
locked in position. Tubular handle is 
supplied on each end for convenience 
in steering. Bay Products Inc. 


Circle 30 on Inquiry Card for more data 


o .* 
Welding Mild Steel 
are CO, Sprayare is the 
name given to a new process de- 
veloped for welding mild steel. It 
é combines the use of carbon dioxide 





Production Machining Cast Aluminum Cylinder Blocks 


et 
— 


This new 12 station inline machine performs machining operations on front and rear 
faces of 131 cast aluminum cylinder blocks per hour. The machine can be quickly con- 
verted to cast iron block production through change gears in the work heads. Other 
features include: Pivoting probe unit, quick-change preset tools, 2 station single slide 
machine construction. All holes machined in this operation are performed in a 27.5 
cycle. Operations performed are: drill, ream, tap, bore, chamfer, probe and reposition 
F. Jes. Lamb Co 


Circle 32 on Inquiry Card for more data 


FOR ADDITIONAL INFORMATION, please use reply card at back of issue 


and a low alloy steel welding wire. 
This process produces a spatter free, 
open arc, spray type weld, with a 
visible are length of approximately 
% in. About 32 volts is recommended 
for most work. 

The new Airco A602 type wire can 
be used for single or multipass mild 
with deposition 
rates varying from 7 to 15 lbs hr, 


steel applications 
depending on size of wire and am- 
perage. All metal tensile tests showed 
an ultimate tensile strength of 70,000 
psi and a yield strength of 60,000 psi. 
The wire is available in 0.045 and 
0.054 in. 
Sales Co. 


Circle 31 on Inquiry Card for more data 


diameters. Air Reduction 


Automatic Lift Hook 
F Spon device known as the Auto- 


Bi-Hook is designed to automat- 
ically engage a load, lift and move 
the load to a desired position and un- 
load, all automatically. Pressure ex- 
erted against the outside of the two 
hook sections cause the hook to open. 
After it is open and in position the 


two sides come together allowing the 
load to be raised. In unloading the 
pressure is exerted against the inside 
of the two sections and after open- 
ing a dashpot holds the hook open to 
facilitate removal. The dashpot mech- 
anism is adjustable for various time 
needs. This device is available in sev- 
eral sizes and capacities. The Bi-Rail- 
Co. 
Circle 


'3 on Inquiry Card for more data 
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Internal Srap-Plug Gage 


l entirely new, adjustable internal 

snap-plug gage permits both Go 
and NoGo checking at 
the gage into the work piece. Ad- 
justable in a range of 2 to 4 in., the 


insertion of 


new device is reported to be capable 
of detecting such conditions as taper, 
bellmouth and out-of-roundness. It 
aluminum 
pins that are interchangeable and 
Carbide pins are avail- 


has an frame and gage 
replaceable. 
able at extra cost. Southern Gage Co. 


Circle 34 on Inquiry Card for more data 


Preassembled 
Nut and Washer 
| apmareaen and engineers at the 


SAE exposition saw a new pre- 
assembled hex nut and helical spring 
washer which was introduced for the 
first time. Called Nups, the assembly 
consists of a standard hex nut joined 
with a standard helical spring lock 


washer joined by an especially devel 
oped adhesive. Designed to save time 
Nups will be 


initially available in 5/16 and % in. 


in assembly operations, 
sizes, in fine and coarse threads with 
plain and plated finishes. Philadel- 
phia Steel and Wire ¢ orp. 


Circle 35 on Inquiry Card for more data 


Oscillographic Recording 


_— E model 297 
( llograph is 


St is a 


two-channel 
complete re- 
cording which uses 


system plug-it 


interchangeable 850 style preampli- 


fiers. This unit is housed in a 35 
in., wheel mounted cabinet and fea- 
tures wide application versatility by 
the use of the preamplifiers which are 
available in carrier, DC coupling, 
phase sensitive demodulator and low 
level types. 

The « 


mechanism, with low impedance, en- 


omplete two-channel recording 


closed galvanometers, uses the heated 
stylus method to produce immediately 


AuromMotive INpustries. February 15. 


Chucking Operations for Automatic Processing 


The first section of this Cross sectionized chucking Transfermatic includes new building 

blocks for turning operations. The first two sections of the three section machine are 

joined by a rotating drum storage bank which has variable speeds to help balance output 
from the two sections. 


Dy CKING type building block units 
~ fully process parts requiring turn- 


ing on Transfer-matics. The stand- 
ardized chucking units for turning 
can be integrated with other building 
blocks in a transfer line to combine 
turning operations with drilling, mill 
ing, assembling, etc. on the same ma 
chine. 

Since all operations are performed 
on a single machine, part uniformity 
is increased, production time is saved 
and parts handling is drastically re 
duced. Transfer-matics of this type 
are sectionized so operations that are 
similar or that can be performed in 
about the same cycle time are grouped 


together. 


Typical of the new family of se 
tionized chucking Transfer-matics is 
a three-section machine designed fo1 
making wheel hubs for a European 
car. Rough malleable-iron castings 
are delivered to the transfer machine, 
which turns them into wheel hubs 
ready for assembly. 

While a machine for one specific 
part has been illustrated, the sam: 
approach can be used for processing 
almost any turned part, the manufac 
turer Milling was not re 
quired on this part but building blocks 


reports. 


for milling could be easily integrated 
with those for other operations. The 
Park Station, De 


troit 5, Niel gan, 


Cross Co., Grove 





visible traces on 50 mm rectangular 
coordinate charts moving at a choice 
of 4 pushbutton-selected speeds. The 
transistorized 


system includes two 


current-feedback power amplifiers, 
their power supply, and the pream 
plifier power supply. System cooling 
is provided by forced filtered air from 
an integral blower. 

Major specifications of the model 
297 include frequency response to 125 


cps, within 3 db at 10 mm peak-to- 


1961 


peak amplitude; gain stability bette: 
than 1 pet over 20 deg C temperature 
changes and 20 volt power line varia- 
tions; non-linearity 0.25 mm. 
Mechanical 

speeds of 1, 5, 20, and 100 mm/sec; 


max. 
features include chart 
individual stylus heat controls; mat 
ginal timer-marker stylus with inte) 
nal 1 
take-up assembly. 
dustrial Div. 


second timer; and a paper 


Sanborn Co., I 
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Boring Simultaneously From Three Directions 
Machines Differential Housings in 1.3 Minutes 


|: oe from three directions in one 


set-up, intricately shaped Ameri 


can Motor’s rear axle housings are 


finished bored and faced at a rate of 
56 parts per hour at 80 pct operating 
efficiency. 

Heavy workpieces are located on a 
fixture pad which swings up to boring 
position 
actuates a limit switch which ad- 
vances tables on all three legs to in 
termediate stops. Rotating cross feed 
bearing 


units extend and generate 


automatically. The fixture 


Pinion bores and faces 
and bearing seats for 
the heavy malleable 
iron castings are ma- 
chined in a completely 
automated operation 
except for loading and 
unloading on Heald 
model 333 Tri-Way 
Bore-matics. Boring sev- 
eral surfaces at one 
time in one clamping 
increases production 
speed, improves 
squareness of foler- 
ances between bores 
and eliminates the 
need for an indexing 
fixture or additional 
set-ups 


faces, move forward for boring stroke, 
then both left- and right-hand cross 
feed units reset. 

The rear table continues forward 
and finishes the outer and center 
bores. Cross feed unit then reverses 
for center bearing face stroke. Tables 
reverse and move to rest position. At 
rest, a signal lights and the fixture 
pad is brought down to unloading po- 
sition to initiate the next cycle. The 
Heald Machine Co. 


Circle 38 on Inquiry Card for more data 





Automated System for High-Production Hardening 


Circle 39 on Inquiry Card for more data 


The heating and quench- 
ing cycles on this ma- 
chine as well as the 
unloading cycle are 
completely automatic. 
The only operation that 
requires an operator is 
the loading of parts. 
The soft end of the 
rocker is first heated 
to proper temperature 
for hardening. It then 
posses into a quench 
zone where it is auto- 
matically oi! quenched 
The port then pro- 
ceeds fo the unload 
zone. To maintain 
proper temperature of 
the oil quenching me- 
dium, there is a cabi- 
net under the conveyor 
that contains a circu- 
lating oil pump, an oil 
storage tank, a heater 
system to bring the oil 
to the proper operoft- 
ing temperature and 
quenching temperature 
and a water-cooled oil 
cooler to cool the oil 
when necessary. Induc- 
tion Heating Corp. 


Self-Locking Nut 

A HIGH-STRENGTH self-locking swage 

nut, averaging on half the weight 
of similar type fasteners according 
to the manufacturer, has been intro- 
duced for application where vibra- 
tion resistance and flush mounting 
are required. 

A companion to the earlier SPS 
swage nut, the new self-locking ver- 
sion has a positive lock to prevent 
mating bolts from loosening under 
vibration. Spring action of the three- 
sided locking collar reduces thread 
diameter and holds the bolt securely 
wherever wrenching stops. 

When installation pressure is ap- 
plied, the nut displaces metal around 
the edge of the hole, and forces it 
into the retaining groove,of the nut. 
The displaced metal thus creates a 
retaining ring that anchors the nut 
securely. The unique design, includ- 
ing torque-resistant knurling around 
the swage ring, results in high push- 
out and torque-out values that meet 
requirements of MIL-N-25027. Ordi- 
nary hydraulic or pneumatic presses 

-including portable rivet setters— 
serve as installation tools. Standard 
Pressed Steel Co. 


Circle 40 on Inquiry Card for more data 


Hydraulic Orbit Motors 


H™ torque at low speeds can be 
obtained with the application of 
a new line of hydraulic orbit motors 
that have a speed range of 10 to 800 
rpm. These units will produce torques 
to 3300 in. lbs, and are fully reversi- 
ble. The compact, lightweight motors 
have only three moving parts and the 
large radial and axial bearings are 
lubricated by full system pressure. A 
six tooth inner gear rolls within a 
fixed seven chamber outer gear to pro- 
vide six to one gear reduction. A high 
pressure seal allows the motor to be 
operated in series without external 
drain lines. Char-Lynn Co. 


Circle 41 on Inquiry Card for more data 


Handbook of Noise 
Measurement 


ous devices is the subject of a 13 
chapter, 132 page book. It discusses 


= measurement of noise by vari 


the methods, instruments, reactions, 
characteristics and control of numer- 
ous kinds of noise. There are many 
illustrations and graphs included in 
this publication to help simplify the 
technical aspects of the text. Write 
to: The General Radio Co., West Con- 


cord, Massachusetts. 
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10 good reasons for choosing Dynamatic 
Eddy-Current Speed Control Equipment 


1 Adjustable speed from AC power 








2 Accurate speed control 





3 Wide speed range 





4 Rapid response 





5 Low power loss 





6 Simplified construction 








8 Quiet, efficient operation 





9 Low maintenance cost 








10 No commutators, rings, 
brushes, or rotating coils 


Magnapower Heavy-Duty — a 
Liquid-Cooled Coupling 


Uin. standard alternating current as a power source, Dynamatic 
Eddy-Current Couplings and Drives are the answer to practically 


all stepless adjustable speed requirements. 
A wide range of standard and special control features may be ee - s 
obtained from electronic or transistorized magnetic amplifier con- 
trol systems. The addition of an eddy-current brake to standard 
couplings or drives provides smooth, cushioned stops and con- 
trolled deceleration. 
as je ee 


Dynamatic Eddy-Current Equipment is available in sizes from 1/4 hp 


Ajusto-Spede Drives to heavy-duty Magnapower Couplings rated ORIGINATOR 

up to 20,000 hp—and larger. AND LEADING PRODUCER 

OF EDDY-CURRENT 
SPEED CONTROL 


to discuss your speed control problems and suggest Dynamatic EQUIPMENT 


Place your speed control problems in the hands of experts. Our 
representatives, located in all principal cities, are fully qualified 


Equipment that will do the best job for you. Call Dynamatic 
today—there is no obligation. 


May we Send You Illustrated Literature Describing Dynamatic Eddy-Current Equipment 


DYNAMATIC DIVISION 
ron MANUFACTURING COMPANY 
3122 FOURTEENTH AVENUE ¢ KENOSHA, WISCONSIN 
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FOR ADDITIONAL INFORMATION, please use reply card at back of issue 


Aluminum Paint 


An all-purpose aluminum paint 
for high 


has been developed. It will dry hard 


temperature applications 


in six hours and can _ withstand 
temperatures up to 1200 deg F. Spe- 
cial silicone base is reported to be 
particuarly well suited for resistance 
to industrial fumes and weathering. 
Named Heat-Rem H-120A, this paint 
does not require baking to dry and 
can be applied by dip, brush or spray 
methods. Speco, Ine. 


Circle 51 on Inquiry Card for more data 


40 Amper Alternator 


Designed for medium duty service, 


a new 40 ampere alternator has been 
introduced to permit full use of all 


electrical accessories at all speeds and 


idling. Known as the 6000 series the 


alternator will deliver 5 to 10 am 


peres at idle. The unit may be sup- 


PRODUCTS 


AUTOMOTIVE -AVIATION 





plied for negative or positive ground 
6 and 12 volt systems. 

Compact and light for savings in 
both space and weight, the new alter- 


nator has a unique design feature 
which increases its flexibility and re- 
duces dealer inventory requirements. 
The extended air scoop on the back 
of the alternator, necessary to cool 
the silicon rectifier, may be indexed 
to four positions to circumvent inter- 





Newly-Developed Light-Weight Trailer Axle 


Designed for heavy-duty trailer applications, the new Shuler 20L axle features a capo- 

city equal to the company's T-18C 20,000-/b tubular axle which it replaces, along with 

@ weight-saving of 50 /b. Insert shows cufaway view of axle end. Shuler Axle Co., Inc. 
Circle 55 on Inquiry Card for more data 


By C. J. Kelly 


ASSISTANT EDITOR 


ferences in vehicle engine compart- 
ments, thus eliminating the need for 
several model versions. Leece-Nevill 
Co. 


Circle 52 on Inquiry Card for more data 


Rayon Tire Cord 


A new and significantly stronger 
Tyrex rayon tire cord has been de- 
veloped for increased resistance to 
impact failure and fatigue. The 
manufacturer reports the new cord 
is well suited for heavy-duty applica- 
tions. It is 10 pet stronger than the 
Tyrex and took over two 
Industrial Kayon 


present 
years to develop. 
Cor }. 


Circle 53 on Inquiry Card for more data 


Coated Muffler 





To insure longer muffler life a special 
layer of an aluminum, cadmium, lead and 
zinc alloy-coating has been applied to the 
most vulnerable points. Particular atten- 
tion has been paid to such areas as tubes, 
heads, supports and shell inside and out. 
Maremont Muffler Div. 
Circle 54 on Inquiry Card for more data 


New Tire Designs 

A new skid resisting tire for winter 
driving designed to reduce the noise it 
produces and a duplex tire to replace 
the familiar double wheels on the rear 
of trucks which may radically alter 
the design of trucks have been in- 
troduced. The manufacturer reported 
the new skid resistant tire incorpo- 
rates many skid resisting devices to 
increase road grip in adverse condi- 
tions. The duplex has been designed 
to replace the two tire units on the 
back wheels of heavy trucks and to 
reduce weight and space _ require- 
ments. Firestone Tire & Rubber Co. 


Circle 56 on Inquiry Card for more data 
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Carbon Steel Fastener 


A spring fastener designed to hold dec- 
orative chrome moulding is offered to the 
industry. It is designed as a two part shal- 
low fastener of simplified design. It was 
formed with two integrated points of con- 
tact and the dimpled legs permit secure 
ond accurate fastening within the mold- 
ing. The George K. Garrett Co. 


Cirele 57 on Inquiry Card for more data 


Filter Separator 

A new filter and gasoline separator 
which removes water as well as sub- 
micronic contaminant has been de- 
signed to prolong injection system 
life. The manufacturer reports the 
model I-500 filter will separate even 
the most finely emulsified water drop- 
lets from the fuel. According to the 
report the separation is due to coal- 
esce in which the polar attraction be- 
tween the water and glass cause the 
droplets to agglomerate into large 
globules which settle into a sump. 
Shown at the SAE exposition the new 
I-500 filter is adaptable to both mov- 
ing and stationary engines. Filters 
Ine. 


Circle 59 on Inquiry Card for more data 


Special Power Pack 

Developed for the new Buick Spe- 
cial’s aluminum V-eight engine, a 
new power pack which will boost 
horsepower from 155 to 185 will be 
offered as an option. It includes a 
four barrel carburetor and other 
modifications. According to Buick 
this power pack will give the light- 
weight special the highest power-to- 
weight ratios of any American car. 
The compression ratio will be 10.25 
to 1 instead of the normal 8.8 to 1. 

The option engine will be available 
on all specials, whether they are 
equipped with an automatic or stan- 
dard transmission. Buick Motors 
Div., General Motors Corp. 

Circle 60 on Inquiry Card for more data 
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Hydraulic Retarder 


A compact hydraulic device, named 
the Brake-Mate, has been developed 
to hold safe speeds and slow down 
heavy equipment on highways, moun- 
tain roads and off-the-road service. 

A typical installation of the Brake- 
Mate in a truck tractor would in- 
clude a control pedal and instruments 
on the instrument panel of the drivers 
compartment. The instruments keep 
the driver completely informed of op- 
erating conditions at all times. The 
power absorption unit is secured to 
the truck frame at the rear of the 


transmission, relieving the transmis- 
sion of severe braking or retarding 
stresses. A reservoir tank is located 
in a position where inspection of fluid 
level is possible. The device is avail- 
able in two sizes. The model 80 and 
the model 150. Model 80 has an 11 
in. diameter, with retarding capacity 
to maintain the safe road speeds with 
vehicle loads up to 80,000 lbs. Model 
150 has a 14 in. diameter and will 
accommodate vehicles for heavy-duty 
and off-the-road service with loads up 
to 150,000 lbs. Long Mfg. Div., Borg- 
Warner Corp. 

Circle 58 on Inquiry Card for more data 





1961 Thunderbird Has Stainless Steel Muffler 


A new muffler made of a new stain- 
less steel will be on an American pro- 
duction car for the first time. More 
than 50 per cent of the muffler is 
made from the new stainless. The 
steel was used in all critical areas. 
Called MF-1, the new stainless has 
been under development for two 
years. The Thunderbird, the first car 
to which this muffler was applied, 
has a dual exhaust system, thus re- 
quiring two mufflers. The two com- 
ponents weigh 13 lbs each and the 
stainless steel in each totals 7 lbs. 
While the muffler steel was being de- 
veloped, test mufflers, using the spe- 
cial MF-1 material, were being used 
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- 


° 


} 
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on a number of cars throughout the 
country. These tests proved the worth 
of the new material. On the Thunder- 
bird the MF-1 material is used for the 
inner shell, one baffle, and the heads 
of the muffler. These are the areas 
that take the corrosive wear. The 
inner shell and baffle are of 0.036 
gauge and the heads are of 0.048 
gauge. The manufacturer reported 
that MF-1 has a chrome content of 
about 11 per cent with titanium and 
other elements added to give the steel 
its properties. MF-1 steel is corrosion 
resistant, unusually ductile and very 
easy to weld. Allegheny Ludlum Steel 
Corp. 


C 


Illustration shows the complete exhaust system incorporated in the 1961 Thunderbird 
Circle 61 on Inquiry Card for more data 





AT BCA everything’s new but the name 


BALL BEARING “HEARTBEATS” 


checked 


With a stethoscope checking the “heartbeats,” this unique 
fatigue tester is putting BCA ball bearings through a battery 


ot exaggerated, but controlled, speed and load tests. 


The fatigue testing machines are part of a group of testing 
devices that provide essential data for BCA’s research pro- 
gram. Hydraulically testing BCA bearings at a variety of 
rotational speeds and under many combinations of radial 
and thrust loads, each machine checks to see that BCA ball 
bearings are maintaining the highest fatigue life standards .. . 
evaluates the fatigue characteristics of new ball bearing ma- 
terials and new processing methods... helps select ball bear- 
ing lubricants to provide the longest possible fatigue life. 


These machines and BCA’s other unusual testing devices are 


BEARINGS COMPANY 


Cirele 140 on Inquiry Card for more data 


with unique new fatigue tester 


designed and built to help us develop the highest quality ball 
bearings available. By simulating actual operating conditions, 
BCA ball bearings can be tested to exceed customer specifi- 
cations. 


BCA ball bearings are standard equipment throughout in- 
dustry—for both original and replacement applications. BCA’s 
complete line of ball bearing types and sizes . . . design, 
engineering and manufacturing skill . . . plus research and 
testing facilities, are some of the reasons that automotive, 
machine tool, earth moving, agricultural equipment manu- 
facturers specify BCA. We'd like to serve you—with 
high-performance bearings or technical assistance. 
Contact Bearings Company of America, Division of 
Federal-Mogul-Bower Bearings, Inc., Lancaster, Pa. 


DIVISION OF 
FEDERAL-MOGUL-BOWER 
BEARINGS, INC. 


ball 
bearings 


OF AMERICA 


Circle 141 on Inquiry Card for more data——» 
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Standard Eiger) 


designs 
and builds alltypes 
of presses in order 
to furnish 
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‘ ° To help achieve the greatest efft- 
as : ciency, quality and economy th pro 
duction, every majormanufacturer 
of automotive vehicles tn the entire 

world uses CLEARING PRESSES. 


ffi- 
148) 
rer 
tire 
D. 


we 


Clearing engineers can help 
you hold the line on produc- 
tion costs too. We'd like to 
discuss the problem with you. 
Call on us at any time. 











Clearing 








For Threaded Assemblies 
with the 


SD ECE: NG" Ex 
OF STE EX. 


in 
Aluminum Components 


HELI-COIL" Wire SCREW THREAD Inserts 


permit greater weight reduction for improved power/ weight 
ratio, increase thread strength. 


HELI-COIL Wire SCREW THREAD Inserts 


provide permanent threads in all light metals to meet 
today’s advances in automotive design and production. 


HELI-COIL Wire SCREW THREAD Inserts 


reduce service maintenance, save your customers expense 
and inconvenience from thread failure. 


HELI-COIL Wire SCREW THREAD Inserts 


as original equipment conform to accepted design practice 
... use standard boss dimensions and configurations. Can 
even be “phased-in” as a running change on the line without 
any redesigning. 


( 


/ 
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Heli-Coil Inserts are cold-formed of 18-8 stainless steel wire 
with an exclusive diamond cross section . . . distribute stresses 
throughout the thread engagement. The resilient characteristic 
of Heli-Coil Inserts compensates for tapping imperfections, 
assures concentricity, prevents stripping. Wearing, galling, 
seizing and corroding are eliminated. Even in light metals the 
screws shear before the threads strip! 





Specify the Heli-Coil Insert You Need—the Heli-Coil Standard 
Screw Thread Insert... or the Heli-Coil Screw-Lock Insert 
with its exclusive internal locking coil that holds the screw fast 
under shock and vibration; eliminates lock nuts, lock washers, 
lock wiring. 


Use the coupon, or write for FREE Case Histories 
Heli-Coil Wire Screw Thread Inserts are original That PROVE EVERY CLAIM! 
equipment on many leading cars; are recommended | sam trig oe «ee amen panei aaaaiaimall 
by FORD, GENERAL MOTORS, CHRYSLER, AMERICAN 
MOTORS, and other U.S. and foreign manufacturers HELI-COIL CORPORATION, 3202 Shelter Rock Lane 
for thread repairs in iron, steel, aluminum, and Danbury, Connecticut 


magnesium components. . , . 
Please send Case Histories, Free Samples and Design Manual. 





Firm 





® 


HELI-COIL CORPORATION 


DANBURY, CONNECTICUT 


Address 
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City Zone « State @ 2066 
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In Canada: ARMSTRONG BEVERLEY ENGINEERING LTD. 
6975 Jeanne Mance St., Montreal 15, Que. 
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Do the auxiliary fuel tanks on your trucks 
meet every safety requirement? 


WHEN YOU SPECIFY SNYDER TANKS 
YOU'RE ABSOLUTELY SURE THEY DO 
BECAUSE ONLY SNYDER... 


@ PICKLES ALL STEEL to remove mill scale abrasives. And 
Snyder vacuums and magnetically cleans each tank to ensure safe, 
dirt-free operation. 

@ FOG SPRAYS EACH TANK'S INTERIOR to prevent rust. 
@ FLANGES ALL TANK HEADS to give extra insurance 
against rupture from impact. Ribbed bottoms and bossed heads 
strengthen and stiffen all flat bottom tanks to better withstand 
road shock. 

@ MACHINES TOP OF FILLER NECK to guarantee positive 
gasket seating of cap eliminating fill cap leakage. Ball check vent 
in top of tank provides full ventage. 

@ SUBMERGES EVERY TANK IN WATER and pres- 
surizes with air to test for and correct leaks. After this test, every 
tank is visually inspected before shipment. 

@® MAINTAINS COMPLETE TANK RESEARCH AND 
TEST FACILITIES. Snyder, pioneer in safety tank design, 
continues to lead the field with tanks custom engineered and de- 
signed to meet the most rigid standards, provide economical effi- 
cient fuel supply, and incorporate all safety features. 

@ AVAILABLE IN STEEL OR ALUMINUM. No matter what 
make and model truck you want to fit, no matter what style and 
capacity tank you desire, Snyder's trained sales engineers anid 
Engineering Department are available to assist you. And each 
Snyder Tank is designed, built and tested to the highest quality 


standard in the industry. You can rely on them 


For safety, satisfaction and service, be sure to: 
ALWAYS SPECIFY SNYDER 


P.O. BOX 14, BUFFALO 5,N.Y. 


Cirele 143 on Inquiry Card for more data 


2s Manufacturers’ 


+ 


Goodyear to Spend $80 Million 


Goodyear Tire & Rubber Co. has earmarked $80 
million for capital expenditures this year, E. J. 
Thomas, board chairman, has announced. This is 
$5 million more than last year’s expenditure. Mr. 
Thomas declared that completion of Goodyear's 
Beaumont, Tex., synthetic rubber plant this fall 
would mean complete independence of foreign 
sources of rubber for the United States and the rest 
of the free world. 





Standard Screw Realignment 


Executive responsibilities in the operation of Stan- 
dard Screw Co. have been realigned, Webster D. 
Corlett, board chairman, and James A. Taylor, presi- 
dent, have announced. The Chicago Screw Co. Div. 
is now headed by Paul A. Mongerson, new vice 
president and general manager. Mr. Taylor con- 
tinues as chief operating officer of Standard Screw. 
Operation of the Hartford Machine Screw Co. Div. is 
now under direct control of Michael J. Perrin. The 
Western Automatic Machine Screw Div. is headed 
by Theodore R. Pleines. A. D. Rose, former Western 
general manager, will concentrate his activities in 
charge of manufacturing for all the company’s di- 
visions. 


La Salle Steel Agreement 


La Salle Steel Co. has announced a license agree- 
ment has been concluded with Canadian Drawn 
Steel Co., Ltd., of Hamilton, Ont., for the manufacture 
and sale of Stressproof steel bars. The agreement 
also covers products made by the elevated tempera- 
ture drawing process. Principal benefits of using 
steel bars made by the e. t. d. process are elimina- 
tion of heat treating and subsequent operations, such 
as cleaning, straightening, secondary machining 
and inspection. 


Peak Firestone Profits 


Record sales and profits for fiscal 1960 for Fire- 
stone Tire & Rubber Co. have been reported by 
Harvey S. Firestone, chairman. Net sales amounted 
to $1.2 billion compared with $1.1 billion the pre- 
vious year. Net income of $65 million was equal to 
$2.45 per share compared with $64.5 million income 
and $2.44 a share in 1959. In 1960, Firestone spent 
$82.8 million for new plants and improvements. In 
1959, the figure was $48.4 million. 


L-O-F Earnings Decline 


Net earnings of $43.7 million for 1960 have been 
reported by Libbey-Owens-Ford Glass Co. This 
compares with $53.7 million net in 1959. Per share 
earnings for 1960 were $4.18 as compared with $5.13 
in 1959. Sales in 1960 totaled $294 million. George 
P. MacNichol, Jr., president, said lower earnings and 
lower sales volume reflected a year of changing 
glass requirements in the automotive industry and 
lower demand in the construction industry. 

(Turn to page 132, please) 
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SCHOOLWAY 


TRANSPORTATION CO., INC. says 


"We doubled our average mileage with 


“In our type of operation, our 90 buses average 28 to 
30 stops per hour picking up children in traffic,” says 
R. H. Paradise, president of Schoolway Transportation, 
Hales Corners, Wisconsin. 

“Our average clutch life under this type of operation 
has been 20,000 miles. Our first Lipe Clutch was pulled 
at 39,000 miles — almost double our fleet average.” 

Like fleets of all types, Schoolway is interested in 
fundamental cost and performance: Unit cost. Re- 


You can get Lipe Factory 
Exchange or Interchange 


Clutches for vehicles 18,000 Ibs. 


G.V.W. and up. See your Lipe 
Jobber: He’s listed in the 
Yellow Pages. 
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CLUTCHES 


liability. Number of engagements between teardowns. 
Total mileage. Cost of labor and replacement. Loss of 
equipment use. 

To these basic considerations Lipe Clutches give the 
answers: Longer equipment use. More engagements 
between teardowns. More total mileage. Lower aver- 
age cost per mile. 

These answers show up in fleet cost-analyses every- 
where. They tell why, the Country over .. . 


the trend is to LIPE! 


“-ROLLWAY 


cormrPORATION 
SYRACUSE 1,°N. Y 
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Corvair Tempest 
by by 
Chevrolet Pontiac 


..-@lectrical systems 


Delco-Remy systems provide electrical energy for the needs of mo- 
tion in General Motors new size cars, too. Special electrical systems 
were developed by Delco-Remy working closely with Chevrolet, 
Pontiac, Buick and Oldsmobile. In all four new cars, these lighter 
units deliver the same kind of reliable high performance that has 
been built into Delco-Remy electrical systems for over fifty years. 
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Special F-85 


by by 
Buick Oldsmobile 





by Delco-Remy 


Delco-Remy eauipment for the Corvair, Tempest, Special and F-85 includes * Gener- 
ators * Regulators * Cranking Motors * Distributors * Ignition Coils * Horns * Flexible 
Cable Controls * Directional Signal and Control Switches * and Delco Batteries. 


Delco-Remy electrical systems 


From the highway to the stars 


DIVISION OF GENERAL MOTORS, ANDERSON, INDIANA 
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for the first time in air tool history Cleco offers-- 


Trademark 


cr 


<a 


10 RSAP 


a 


lf 


10 RSA 


6 SAP 


. «2 On Clecomatic screwdrivers 
and nutrunners! 


New Cleco warranty—the first one year warranty ever offered 
—is effective now on CLECOMATIC Golden Circle Air Tools 


Performance Superiority Leads to Warranty. Extensive tests and industry usage have proved 
that CLECOMATIC screwdrivers and nutrunners assure the operator of trouble-free per- 
formance in the most rigorous and exacting jobs. In view of these outstanding performance 
results, Cleco management and engineers offer this unprecedented one year warranty— 
fully confident that CLECOMATIC screwdrivers and nutrunners will continue to provide 
trouble-free operation for all industries. 


Look For The Golden Circle. For quick identification of trouble-free CLECOMATIC screw- 
drivers and nutrunners, Cleco will designate these tools Golden Circle Air Tools, a new 
symbol for quality workmanship. At present, No. 6 and No. 10 Series CLECOMATIC non-angle 
head screwdrivers and nutrunners will carry the one year warranty of Golden Circle Air Tools. 


CLECOMATIC screwdrivers and nutrunners included in this line are the No. 6 SA, 6 RSA, 
6 SAP & 6 RSAP (in speeds of 1000, 2000 & 3000 rpm); and the No. 10 SA, 10 RSA, 10 SAP 
& 10 RSAP (in speeds of 500, 1000, 1500 & 3000 rpm). 


What One Year Warranty Means. Cleco’s exclusive one year warranty assures the buyer 
that Golden Circle Air Tools are guaranteed for one year from date of purchase to be 
free from defects in workmanship and material under normal operating conditions. 
Warranties are included with each product purchased. To redeem your warranty simply 
return the tool to your nearest Cleco division or branch office, or direct to the factory 
in Houston, Texas. 

Why Is CLECOMATIC The Best? «+ Positive, completely automatic torque control. « Air 
is automatically turned on when work is engaged. « Air is automatically cut off at pre-set 
torque. * Lowest air consumption of any air tool of comparable size and capacity because 
motor can run only while on work. « Non-friction clutch and no-drift locking de: ‘ice 
maintains constant torque. « Practically no torque reaction. ¢ Built-in automatic oiler 
on pistol grip handles. 


Call your nearest Cleco office or representative for complete information. In your next 
air tool order, be sure to specify Clecomatic Golden Circle Air Tools. 


fy tools engineered for tndusurtal progress" 
A Division of Reed Roller Bit Company . P. O. Box 2541/Houston 1, Texas, U. S. A. 


IN CANADA: Cleco Pneumatic Tool Company of Canada, Ltd., 927 Millwood Road, Leaside 
(Toronto), Ontario 
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Lamb Electric's “Clean Room’ insures 
fractional horsepower motor perfection 


For assembly of small precision gear motors, Lamb® Electric 
has installed an air-conditioned, dust-free ““Clean Room’’. 
This innovation, primarily for the assembly of these custom- 
built motors, is essential for eliminating even particles of dust. 


The “Clean Room” is typical of progressive Lamb thinking 
that insures perfection in fractional horsepower motor design 
and manufacture. 

Do you have a special motor problem?. .. Here’s what you 
can expect from Lamb! Into the design of a Lamb motor goes 
years of experience in powering components for aircraft, 
domestic and industrial products. Out of the design comes a 
personalized motor that’s dependable, smooth and efficient. 


Cost-wise you’re way ahead, because Lamb Motors are 
mass-produced at the most favorable cost. 


Write today for descriptive folder. Or ask to have a District 

Engineer call and set up a personalized *‘Motor Conference”’, 

THE LAMB ELECTRIC COMPANY -: Kent. Ohio 
A Division of American Machine and Metals, Inc. 


In Canada: Lamb Electric—Division of Sangamo Company, Ltd, 
Leaside, Ontario 


reactiona: norserower MOTORS 


Divisions of American Machine and Metals, inc., New York 7, New York TROY LAUNDRY MACHINERY 
RIEHLE TESTING MACHINES » DE BOTHEZAT FANS * TOLHURST CENTRIFUGALS * FILTRATION ENGINEERS * FILTRATION FABRICS 
NIAGARA FILTERS * UNITED STATES GAUGE * RAHM INSTRUMENTS * LAMB ELECTRIC CO. * HUNTER SPRING CO. * GLASER-STEERS CORP. 
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No personnel shortages- MOS 
lets management know on a periodic 
basis what the future requirements 
will be for materials and personnel 


TP i 


No product shortages -’eriodic 
reports from RAMAC guarantee 
that American Cyanamid has ade 
quate inventories at all times 


No delays in getting the facts—Mr. Henry Wendt, Jr., General 
Manager of American Cyanamid’s Surgical Products Division, gets up- 
to-the-minute information with the help of the IBM RAMAC 305 Data 


Processing System. 
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Management Operating System 


at American Cyanamid’s Surgical Products Division 


.. Spee ds Service through automatic Lv ntory control 


The Surgical Products Division of 
American Cyanamid Company 
handles over 1700 individual items 
at 43 locations. They now have con- 
tinuous automatic control over 
manufacturing, inventory, and dis- 
tribution. 

This is accomplished by a new dy- 
namic technique—IBM Manage- 
ment Operating System. Using IBM 
RAMAC® equipment, MOS coordi- 
nates planning and control func- 
tions continuously throughout the 
manufacturing cycle. MOS supplies 
accurate data in time for effective 
management decisions. 

MOS automatically inter-relates the 
six major manufacturing control 
functions: 


1. Sales Forecasting 

2. Materials Planning 

3. Inventory Management 
4. Plant Scheduling 

5. Work Dispatching 

6. Operations Evaluation 


Previously, updating of all this in- 
formation had taken weeks. The re- 
sult was a high back order position 
coupled with an excessive invest- 
ment in inventory. It also made it 
difficult to schedule and operate the 
plant at the highest economy level. 


Today, American Cyanamid’s MOS 
provides current control on all 
phases of production, distribution 
and manufacturing. It gives man- 
agement all the information needed 
to cut back orders, to reduce inven- 
tory investment, and to increase 
plant efficiency. 


MOS offers comprehensive control 


Only with the total approach pro- 
vided by MOS can you get such co- 
ordinated effort, such complete in- 
formation, such tight operational 
control. Only with MOS can you 
study in advance the effects of the 
decisions yet to be made. 


For more complete information call 
your local IBM office. 


DATA PROCESSING 
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Buunwick puts “Mechanical Brain” to work 


CORPORATION 














NYLOK NUTS GRAB HOLD...LOCK TIGHT! Vibration and 
3 3 e heavy loads can't shake them loose. Put tons of load 
in a dump body, hoist it up, slam it down. Drive the 
truck over rough, jarring terrain. NYLOK Nuts hold 
tight— grip with a positive lock to anchor Heil Dump 
Bodies to the chassis as one solid unit. NYLOK Nuts 
stay tight in any position, seated or not. Easy to 
apply manually or automatically. Check your 
products for applications where NYLOK Nuts can do 
the job better, save money. Call your Republic 
Distributor or mail the coupon for more data. 


weight. Republic High Strength Steels in mobile 
equipment can result in weight savings up to 50%, 
with no sacrifice in safety or performance. High 
Strength Steels are produced by Republic in four 
types—"M," “50,” "65," and “70"—with minimum 
yield strengths ranging from 50,000 psi to 70,000 
psi; and minimum tensile strengths from 75,000 psi 
to 90,000 psi. Available in bars, plates, sheets, 
and strip. Send for data. 


REPUBLIC HIGH STRENGTH STEELS eliminate excess > ) 
(i 


« 





with ELECTRUNITE 
Mechanical Tubing 


Better bowling by Brunswick. Better automatic 
pinsetting with ELECTRUNITE. That’s the story be- 
hind today’s most popular participation sport— 
bowling for the entire family. 

The Automatic Pinsetter, designed and produced 
by the Brunswick Corporation, Bowling Division, 
Chicago, Illinois, is a precision engineered, rugged, 
mechanical unit designed to set pins, sweep away 
“deadwood” and reset remaining pins, all in the 
matter of seconds, automatically. 

Republic ELECTRUNITE Mechanical Tubing was 
specified because it met the extreme tolerance re- 
quirements with a substantial savings in weight. No 
sacrifice in strength. High quality ELECTRUNITE is 
delivered ready for fabricating. Excess manufactur- 
ing costs squeezed out. 

Republic, world’s largest producer of specialty 
welded tubing, offers ELECTRUNITE in a wide range 
of sizes, gages, and wall thicknesses, supported by 
technical and metallurgical assistance. Prompt price 
and delivery quotations usually within twenty-four 
hours. Call your Republic representative. Or, write 
direct. Use coupon below. 


When the ball hits the hinged pit cushion the motion 
is mechanically transferred to trigger the machine 
cycle. ELECTRUNITE Mechanical Tubing is used for the 
pit cushion support arms construction. 


REPUBLIC STEEL WIRE has the strength, ductility, and toughness for difficult 
forming operations. Types for virtually any application: Manufacturer's 
Coarse Wires, Spring Wires, (Standard High Carbon and MB High 
Carbon), Screw, Rivet, and Heading Wires. Republic metallurgists are 
ready to help you in the selection, application, and processing of wire 
to best meet your requirements. Write for details. 


for fabricating, saving production time and costs. 


In just 12 seconds, the Brunswick “Magic Brain” sets up the alley for the 
next shot. The ball takes an elevator ride on ELECTRUNITE Mechanical 
Tubing to start the return trip to the bowler. 


ELECTRUNITE Tubing in three key locations assures ELECTRUNITE was specified by Brunswick 
smooth, trouble-free lifting, sweeping, Automatic because it meets the extreme tolerance 
Pinsetter operation. ELECTRUNITE is delivered ready requirements, eliminating the need for 


any additional machining operations. 


REPUBLIC STEEL 


Walls Wien, ange 
yf Stauadard, Strls aud, Stok. Jodi 


Strong, Modern, Dependable 


REPUBLIC STEEL CORPORATION 

DEPT. Al -1600-A 

1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 

Please send more information on the following products: 

O} ELECTRUNITE® Mechanica! Tubing 

O NYLOK® Fasteners 0 Republic Steel Wire 
() Republic High Strength Steels 


Name Title 





Firm 





Address — 








oo Zone____ State 
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The New Buick Special Automatic Transmission— 


The Dual Path Turbine Drive 
By Charles S. Chapman and Rudolph J. Gorsky 


Buick Motor Division, General Motors Corp. 


HEN Buick’s Engineering Man 
agement set up the general size 


and weight specifications for the new 
Buick Special, these specifications 
naturally affected the type of trans 
mission to be selected for the vehicle. 
Factors which received special atten- 
tion in the selection were package 
size, weight, cost, and compatibility 
with Buick marketing emphasis on 
smoothness. The package size was im- 


AIR OUT 


portant because of its effect upon the 
passenger compartment room. 

From the proposed units which we 
studied and evaluated, we selected 
the two-speed, “dual path” or split 
torque transmission. 

The minimum package size is made 
possible by the general arrangement 
of the transmission (Fig. 1). This 
arrangement with the gear set and 
direct clutch in the center of the 


Fig. 1—The new Buick Special's automatic transmission 
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torque converter removes these items 
from the rear of the unit, which re- 
duces the size of the transmission to 
the rear of the floor pan toe board 
and gives a minimum infringement 
upon the passenger compartment. 

How well the weight requirements 
were met can be illustrated by the ac- 
tual weights of the production trans- 
mission. The transmission weighs 84 
lb without oil and 95 lb with oil, mak- 
ing cars equipped with this automatic 
transmission 10 lb lighter than cars 
equipped with the manual transmis- 
sion. 

Since the ratio step in the trans 
mission is not large (1.58), this unit 
can be shifted smoothly without great 
difficulty. 

The performance was found to be 
very acceptable when tested in our 
prototype vehicles. The use of the 
1.58 ratio in combination with the ef- 
fective dual capacity of the torque 
converter is a combination which 
gives excellent performance through- 
out the speed range of the vehicle 
without any “holes” of any signifi- 
cance in the entire vehicle speed 
range. The use of the “dual path” or 
split torque principle used in direct 
gear promised very excellent efficiency 
and this was borne out in our econ- 
omy tests. 


Power Flow 

Fig. 2 illustrates the power flow in 
first gear of drive range. The turbine 
of the three-element torque converter 
is fastened to the ring gear of the 
planetary gear set and 100 per cent 
of the engine torque passes through 
the torque converter in first gear. The 
reaction member of the gear set is the 
sun gear which is grounded through 
the one-way clutch and forward re 
action member. The planet carrier, 
the output member, is fastened to the 




















REAR SUN GEAR 
FRONT SUN GEAR 


Fig. 2—First gear of drive range 
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Fig. 3—Direct (dual path) gear of drive range 
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Exhaustive field tests have proved beyond question that ambient 
temperature phosphate coating processes are the most efficient 
and provide measurable cost savings in heat and chemicals. 


The operating conditions of ambient temperature phosphate 
coatings are natural. They require no artificial cooling or 
heating to maintain baths at natural temperatures. And most 
important, there is no sacrifice of quality since a remarkable 
ease of control can be maintained with this system. 


We would like to explain the advantages of our ambient 
temperature process in detail. Your Detrex field engineer is 
fully qualified to answer your questions. Write to: 





CHEMICAL INDUSTRIES, INC. 
P. O. Box 501, Dept. Al-261, Detroit 32, Michigan 
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output shaft through the web of the 
carrier between the two sun gears. 
The gear ratio of 1.58 combined with 
the stall torque ratio of the torque 
converter of 2.50 gives an overall ra- 
tio of 3.95 at stall. 

Fig. 3 illustrates the arrangement 
in direct gear of drive range. This 
shows that the application of the di- 
rect clutch gives the “dual path” on 
spit torque feature. The front sun 
gear is connected mechanically to the 
engine by the direct clutch. It should 
be noted that the two sun gears rotate 
at the same speed. Part of the engine 
torque is transmitted through the 
torque converter to the ring gear and 
part is transmitted through the direct 
clutch to the sun gear. Since the car- 
rier is the output member, the planet 
pinions act as balancing levers with 
fulcrums at the pinion pins in the 
planet carrier. The ratio of fluid 
torque to mechanical torque is there- 
fore a function of the radii of the 
sun gear and the ring gear, and 
the particular ratio used gives a 
torque split of 63.4 per cent carried 
by the torque converter and 36.6 per 
cent transmitted mechanically to the 
‘lutch and sun gear. Since the effect 
upon torque converter capacity of a 
‘hange in input torque is an exponen- 
tial function, the effect upon the 
torque converter slip is greater than 
these percentages indicate. It should 
be noted that the forward reaction 
element remains engaged in direct. 
This is necessary to provide a reaction 
tor the stator one-way clutch. In di- 
rect gear at road load the inner races 
of the one-way clutch units turn 
treely and are ready for engagement 
whenever a_ torque reversal takes 
place. The kick-down maneuver is 
accomplished by releasing the direct 


clutch. s 
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RUNNERLESS MOLDING, by Ernest 
I’. Moslo, published by Reinhold Publish- 
ing Corp., 430 Park Ave., New York 22, 
V. Y. Price $4.95. Here is a concise sur- 
vey of the theory, design, applications and 
economics of runnerless molding it de- 
scribes in detail the various techniques 
of injection molding accomplished without 
the removal of a sprue and runner sys- 
tem on each injection molding shot. Dis 
cussed are such recent developments as 
precompression and sequential molding. 
Many explanatory drawings show the 
actual construction of nozzles used for 
runnerless molding, manifolds and mold 
equipment Primarily directed to the 
plastics and related industries, the book 
demonstrates the ways in which runner- 
less molding may be employed to elimi- 
nate sprue scraps, cut labor costs, mini- 
mize rejects and greatly speed production 
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_ FOR STRENGTH 
|” AND SAFETY... 
| YOU CAN'T BEAT A 
PROPER FRAME! 





| 

















As it is with the Mackinac Bridge, the frame—or skeleton—is a vital part of modern pas- 
senger cars and trucks—is, in fact, the backbone of the vehicle. And, when all of the factors of 
rigidity, durability and load support are considered, the separate frame provides many important 
advantages over the unitized concept. 

The separate frame benefits both car manufacturer and car owner. It’s safe, absorbs road 
shocks with less noise transfer, offers more resistance to stresses and strains. The separate frame 
allows for flexibility as well as quick design changes—and it permits body repairs and replacements 
at lower cost. 

The separate frame is not a static unchanging structure. Through the years its design has been 
constantly revised to meet new requirements for passenger comfort and safety. It will continue 
to be adapted to new driving and styling trends as they occur in the future. 

For over 50 years Parish has been a leading producer of frames for passenger cars. We will 
be happy to place our extensive facilities and product know-how at your disposal in connection 
with any automotive frame or structural problems you may have. 


_PARISH 


PRESSED STEEL 


DIVISION OF DANA CORPORATION ¢ READING, PENNSYLVANIA 
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Supplying 
Superior 
Automotive 
Components... 


requires wide-scope 
engineering and designing 
experience together with 
diversified production 
capacity. National Lock 
manufactures automotive 
fasteners, hardware, 

and plastic products of 

the highest quality... 
including connecting 

rod bolts, engine head 
bolts, bumper and wheel 
bolts .. . tapping and 
brake-adjusting screws .. - 
nuts and screws with 





















pre-assembled washers 
... hinges and power- 
steering components. 
Write us. 





NATIONAL LOCK 


INDUSTRIAL HAROWARE DIVISION 
NATIONAL LOCK COMPANY + ROCKFORD, ILLINOIS 
INTERNATIONAL DIVISION 
123 &. 40TH ST. NEW YORK 16, N.Y. 
CABLE: ARLAB 
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U. S. foreign trade policy must change or it will 
choke the U. S. economy. These urgent words are 
within earshot anywhere you go in the capital. 
From the White House to Capitol Hill U. 5S. import- 
export policy is a matter of deep concern. Every- 
body wants to change the policy, and with it change 
the unbalanced flow of gold. But nobody agrees on 
how to do it. 





Batt eing drawr der | 
j e deluge ¢ rying ed 
ess akes a battl 
t j Democrat ve a 
1 united front. It iould be enou > me¢ 
I rity ra siv depressed by Pre 
t edy 


Government education experts say school con- 
struction will offer industry an incredible building 
business in this decade. The metalworking industry. 
they predict, will get a big share of the business. 
Dept. of Health. Education and Welfare officials 
call for construction of 607,000 classrooms between 
now and the end of 1969. The cost will be about 
$27 billion. 


j ve irive under 1 
t a ition f yovernment contractor 
{ vorkers be se ice, religion OF f 
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President Kennedy's legislative program is hitting 
new snags in important places in Congress. The 
main trouble is in the House where opposition to 
big spending is growing. Republican leaders fore- 
cast firm opposition to many proposed outlays of 
Mr. Kennedy's “New Frontiers.” They say the House 
will resist adding Federal aid for teachers’ salaries 
to school construction funds. They also believe the 
House will stick to the 15-cent boost in the minimum 
wage and will insist on more limited coverage 
than the bill calling for a 25-cent boost which is 
backed by Mr. Kennedy. 


he bill to permit picketing at c nstruction site 
where several contr ictors are WOrking has started 
making its way througn Conaress. Introduced by 


Rep. Frank Thompson (D., N. J.), the “common site 
¥ r ] } r 


cketing bill has the support of the Kennedy Ad 

nistration. The bill would require a 10-day cooling 

period before any work stoppage could take 

ice during construction of a military base or 
ites for missiles or space vehicles 
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THE FACTS OF LIFE ABOUT AIR BRAKES. Many a perspiring 


parent has used the birds-and-bees routine to explain the facts of life. In case you've missed the facts 
of life about air brakes, we'd like to say that there’s a real difference between makes. Quality differs 
Performance differs. The companies that make them differ. That’s why we ask you to consider all the 
facts of life about air brakes. When you do, we're confident you'll select Bendix-Westinghouse. Reason 
Since 1923, we've manufactured to a quality and performance standard—not just to a price. This policy 
is your assurance you will continue to get most-value-per-dollar by specifying Bendix-Westinghouse Air 
Brakes—the product and name you can trust. 


SPECIFY COMPLETE AIR BRAKE SYSTEMS BY 











TU-FLO 300 TU-FLO 400 


TU-FLO 500 





TU-FLO 1000 


Dependable in every kind of transport operation... 
BENDIX-WESTINGHOUSE TU-FLO COMPRESSORS 


Bendix-Westinghouse compressors have met the highest 
performance standards in hundreds of billions of miles of 
service on all kinds of commercial vehicles, over all kinds 
ynceivable weather. Over the years, 
of these dependable units have 


of roads, and in every c 
more than 2% million 
provided consistently efficient braking power 


A TU-FLO COMPRESSOR TO MEET EVERY NEED: 
@ TU-FLO 300 for lightweight trucks and school buses. @ 
TU-FLO 400 most widely used by over-the-highway 
haulers. @ TU-FLO 500 for city and interstate buses, 
\ff-the-road vehicles, and heavy-duty trucks. @e TU-FLO 


1000, new high-capacity unit, for stationary and mobile 


air supply systems. 
INTERCHANGEABILITY AN IMPORTANT SYSTEM AD- 
VANTAGE: If your fleet includes many different makes of 
vehicles, you'll enjoy maximum air brake parts inter- 
changeability if you specify Bendix-Westinghouse— 
because Bendix-Westinghouse is available as standard or 
optional equipment for every make of tractor and trailer 
on the market. Think what this interchangeability can 
mean to you in easier servicing and simplified parts 
inventory and bookkeeping. 

So, for the best in air brake dependability, always specify 
Bendix-Westinghouse. 


wDIX- WESTINGHOUS; 


4 4% 
R WAKER TRANSPORT gut 


AUTOMOTIVE AIR BRAKE COMPANY 


General offices and factory—Elyria, Ohio. Branches —Berkley, Cal., and Oklahoma City, Okla 











ROCKWELL-STANDARD 











specialists in driving assemblies 
for farm equipment! 


ROCKWELL-STANDARD SPECIAL DRIVE ASSEMBLIES Bulg setee axnmmiinn Sie te 


day’s advanced new farm imple- 
ments is complex, specialized 
work. That’s why leading imple- 
ment manufacturers assign this 
important task to Rockwell- 
Standard—the axle specialist. 


HILLSIDE COMBINE AXLE 


Rockwell-Standard’s Transmis- 
sion and Axle Division is famous 
for meeting the exact drive assem- 
bly specifications of farm equip- 
ment manufacturers. Often this 
can be accomplished at substantial 
savings in both time and money 
by simply modifying an existing 
design to meet the manufacturer's 
requirements. 


If you design or build farm 
TWGSTEED TRANG <_< equipment, find out how 
a cf 1 } Rockwell - Standard’s specialized 
engineering, designing and man- 
ufacturing facilities can help you 
get better results at lower cost. 
Your inquiries will be answered 

promptly. 

/ TRACTOR TRANSMISSION 
AND FINAL DRIVE 


oe —_ 


ROCKWELL 


Phoducia- Y  ROCKWELL-STANDARD 


CORPORATION STANDARD 


Transmission and Axle Division, Detroit 32, Michigan 
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NEWS OF THE MACHINERY INDUSTRIES 


(Continued from page 78 


that a slight rise in machine tool 
sales during 1961 is anticipated. 
That portion of the report which 
pertains to the 1961 outlook is as 
follows: 

“The machine tool industry views 
its outlook for 1961 as somewhat 
encouraging compared to the 1958- 
60 period, notwithstanding current 
unsettled economic conditions and 
the uncertain export-import pic- 





tinual study at 


ture. Shipments of cutting and 
forming type machine tools in the 
first half of 1961 are expected to 
continue to approximate the level 
of the last half of 1960, an upturn 
of both shipments and new orders 
being anticipated in the second half 
of 1961. Several factors warrant 
this view, according to industry 
sources. 

“U. S. consumption of machine 


obuson 
TAPPETS 


‘for all engine applications 


Improvements in tappet design, materials 


and manufacturing methods are under con 


Johnson Products for one 


reason—better tappets are our only concern. 


We welcome the opportunity to put our engi- 


neering and test facilities at your disposal. 


“tappets are our business’ 


JOHNSON (/) PRODUCTS 


MUSKEGON, 


MICHIGAN 
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tools has been at low levels since 
the second half of 1957. An in- 
creasing number of tools in use in 
the industrial economy are becom- 
ing overaged every year. On the 
basis of advanced _ technology, 
greater unit productivity, and tol- 
erance capability incorporated in 
current machine tools, a large num- 
ber of the aged tools can be con- 
sidered obsolete. At the Machine 
Tool Exposition, held in September 
1960, hundreds of new models and 
designs were displayed. This should 
stimulate new modernization and 
replacement orders in 1961. 
“Enlargement of the Govern- 
ment’s modernization and replace- 
ment programs is expected in 1961. 
During the period 1955-60, the 
Armed Forces, particularly the 
Air Force, have been disposing of 
their excess machine tools at an 
annual rate of about 17,000-23,000 
units. These tool 
ductions, together with an antici- 
pated increase in mobilization and 


inventory re- 


weapon system procurement, are 
expected to result in the buying of 
larger volumes of machine tools by 
the military services in 1961 than 
in 1959-60. 

“The industry feels that the out- 
look for export business is not en- 
couraging. In the past few years, 
foreign machine tool builders have 
enlarged their production capacity 
and have greatly improved product 
quality. These factors, together 
with the competitive price advan- 
tage enjoyed by foreign builders, 
could have a tendency to further 
restrict the exports of U. S.-manu- 
factured general purpose machine 
tools and eventually weaken the 
domestic industry’s present highly 
competitive position for exporting 
special purpose machine tools. The 
1959-60 demand of the European 
automotive industry for U. S. ma- 
chine tools may decline in 1961. 
This decline will be offset to some 
extent by the anticipated increased 
requirements of the Japanese auto- 
motive industry. Also, the recent 
changes in Federal procurement 
policies should result in a larger 
share of foreign aid funds being 
expended in the U. S. for machine 
tools. 

“The industry believes that im- 
ports may become an even greater 
problem in 1961. The European 


(Turn to page 118, please) 
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HERE’S 
HOW TO 
WEATHER 
STRIP 
FAST! 


Specify Inland Seal with pressure filler 


One man job. Inland Self-Sealing Weather Strip in- 
Stalls easily, quickly, provides a permanent seal 
that withstands the most severe weather conditions. 
Separate filler increases pressure to create a posi- 
tive leakproof seal. 


FILLER STRIP 


BODY PANEL 


Offers complete design freedom. Fits any size or 
shape window. Is equally effective on glass, metal, 
plastic—flat or curved. Needs no special mounting 
surfaces, channels, moldings or binders. You save 
material, time and labor on every job. 


Make your designing far easier and less costly by 
specifying a standard section. Or we'll custom de- 
sign to your prints. 


Phone, wire or write us about your weatherproofing 
problem. For free catalog write: Inland Manufactur- 
ing Division, General Motors Corporation, 2769 
Inland Avenue, Dayton, Ohio. 


INLAND 2 


SELF -SEALING 
WEATHER STRIP 


INLAND MANUFACTURING DIVISION P. 
General Motors Corporation *« Dayton, Ohio Pe 
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Rough terrain crane lifts 20 tons | 
...Weighs only 25 tons 


Versatile 20-ton mobile crane equipped with a 30-ft. strut boom. 
(Not shown, but available as optional equipment are a 30-ft. goose- 
neck boom and three 20-ft. insert sections.) Unit can be used for 
normal crane work and also as a light bulidozer, clamshell or drag- 
line. Designed under the auspices of the U. S. Army Engineer 
Research and Development Laboratories, Ft. Belvoir, Va. 


This mark tells you a product 
is made of modern, dependable Steel. 
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Built light and strong 
with USS ‘“‘T-1”’ and TRI-TEN Steels. 


Designed for Army Engineers’ Airborne opera- 
tions, for transportation by landing craft or over- 
seas railroad, this crane had to be built light. 
Total weight of the crane was held to 25 tons by 
utilizing the extra high yield strength of USS 
*T-1”" Constructional Alloy Steel and the high 
strength of USS Tri-TEN Steel. 

Three and a half tons of USS ““T-1” Steel, with 
a minimum yield strength of 100,000 psi, were 


used in the entire frame of the carrier and in 


portions of the wheels, wheel spindles, dozer, 


dozer arms and steering linkage. ‘These parts were 








designed to a working stress of 50,000 psi and 
helped keep the carrier portion of the crane’s 
weight down to 30,000 pounds; the remaining 
20,000 pounds of the crane’s total weight are con- 
tained in the craning machinery, cab and boom. 

LeTourneau-Westinghouse engineers, who de- 
signed the carrier, say that it would have been 
impossible to meet the military weight require- 
ments without this steel. They were pleased with 
*“T-1”’ Steel’s welding characteristics and its re- 
liability throughout the test program. 

USS Tri-Ten High Strength Steel, with a 
minimum yield point of 50,000 psi, was used for 
the chords of the boom for maximum strength, 
weldability and weight reduction. The rotating 
crane unit was designed and built by the Ameri- 
can Hoist & Derrick Company under a subcon- 
tract from LeTourneau-Westinghouse Company. 

United States Steel makes two other high 
strength steels with minimum yield points of 
50,000 psi— USS Cor-TEN Brand, noted for 
strength with superior resistance to atmospheric 
corrosion, and USS Man-TEN Brand for strength 
with abrasion resistance. For more information on 
any of these special steels, write United States 
Steel, 525 William Penn Place, Pittsburgh 30, 
Pennsylvania. USS, “7-1, COR-TEN, MAN-TEN 


und TRI-TEN are registered trademarks 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Stee! — San Francisco 

Nationa! Tube — Pittsburgh 

Tennessee Coa! & lron—Fairfield, Alabama 

United States Stee! Supply — Stee! Service Centers 
United States Stee) Export Company 


United States Steel 
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DIE CASTING REPORT 


(permanent mold) 





Application: Auto Front Header Casting. 
Problem: Standardize on mold wash. 


Solution: ‘dag Dispersion 193—diluted with two parts water; 


spray-applied. 


RESULT: CRITICAL CASTING QUALITY ASSURED 
BY SINGLE MOLD COATING 


The casting involved fits above the windshield on a luxury model 
convertible. It measures 61” in length, weighs 18 pounds after 
trimming. 1/16” tolerances must be held in each dimension, with 
a surface finish of 80 microinches maintained. Many mold coatings, 
from a variety of sources, were evaluated by Enterprise Brass 
Works, Muskegon, Michigan, but none proved acceptable. By 
adopting ‘dag’ 193 as their mold wash they achieved: 

1. “packaged” uniformity — no variation between applications 
better insulation and release characteristics 

longer-lasting effectiveness in the mold — up to 300 units, 
iO hours of operation, per application 


? 
3. 


As a guide toward increased effectiveness 
in your metal casting operations, we in- 
vite you to send for your copy of Bulletin 
No. 425. Address Dept. Al-21. 


ACHESON - First name in solid lubricants for fifty-three years. 


©} AGHESON colloids company 


PORT HURON, MICHIGAN 


A division of Acheson Industries, Inc. 
Also Acheson Industries (Europe) Ltd. and affiliates, London, England. 
Sales offices in principal cities 
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News of the 
MACHINERY INDUSTRIES 


(Continued from page 114) 


and the Soviet Bloc machine tool 
industries have expanded rapidly 
in recent years. Sales to the 
United States of foreign-built ma- 
chine tools have been increasing 
annually in a period when overall 
U. S. machine tool consumption has 
been at low levels. Also, imports 
have increased at a time when the 
machine tool requirements of Euro- 
pean countries, Japan, and the less- 
developed nations have been at an 
alltime high. Any lessening of in- 
dustrial activity in Europe, Asia, 
or Japan resulting in a decline in 
machine tool orders could increase 
the activity of European machine 
builders to capture a larger share 
of the U. S. machine tool market. 

“The total value of shipments of 
cutting and forming type machine 
tools in 1961 is estimated by the 
industry to be slightly higher than 
in 1960.” 


Around the Industry 


Norton Co. Ralph F. Gow, 
former executive vice - president, 
was elected president at the com- 
pany’s annual meeting, held dur- 
ing last month. Milton Higgins, 
president since 1946, is new chair- 
man of the board. He succeeds 
George N. Jeppson, who remains 
on the board as honorary chair- 
man. John Jeppson has become 
executive vice-president, succeed- 
ing Mr. Gow. Robert Cushman 
and Richard M. Nichols were 
named directors. Mr. Cushman re- 
places John Jeppson as vice-pres- 
ident and general manager of the 
Abrasive Div. Earlier in January, 
Russell P. Hook was appointed 
chief engineer of the Machine 
Tool Div., replacing Herbert A. 
Silven retired. Stewart S. Mader 
succeeds Mr. Hook as machine de- 
velopment engineer. 

Jones & Lamson Machine Co. 
Holmes H. Whitmore, former 
executive vice-president, was 
named president and chief execu- 
tive officer. 

Foote-Burt Co.—F. T. Harring- 
ton, former vice-president of 
Vickers Inc., has joined Foote- 
Burt as vice-president of market- 
ing. ae 
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SAFETY 
FIRST 


for our 
school children 


This has been provided in the new 
Kelsey-Hayes “Three-Way Safety 
Brake System.” Now in public 
school bus fleets, it provides three 


extra safeguards against possible 
braking failures. 


Universally designed for all buses, 
this latest product of Kelsey-Hayes 
research and development is now 
available for buses, trucks and 
passenger cars. Kelsey-Hayes 
Company, Detroit 32, Michigan. 


KELSEY 
HAYES 
COMPANAY 


Automotive, Aviation and Agricultural Parts 
Hand Tools for Industry and Home 
ind Jackson, Michigan 
tand McKeesport 
ul 1, Oh ° Neu Ha tf 
nport, lowa; 
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if cost reduction 
is your problem 


Syste oS 
*\ 


t 


To make or buy — to cast, 
forge or fabricate — that 
is often the question. 

Before you decide, look into the 
advantages of National HTM 
(pearlitic malleable) castings 
over other methods of forming. 

Among the great advantages of 
National HTM castings are 
closer as-cast tolerances that often 
eliminate machining operations 
... excellent response to subsequent 
hardening operations, either 
induction or flame... easy 
machinability on your present 
equipment... high ultimate 
strength .. . excellent non-seizing 
bearing qualities. . . air or liquid 
quenching . . . ability to be 
smooth-finished. 

Yes, Value Analysis often 
makes the use of National HTM 
castings a must. And remember 
National HTM castings can be 
precision cast by the shell mold, 
CO, or green sand methods. 
Production costs tumble... 
performance and salability of 
your product spurt — with 
National HTM (pearlitic 
malleable) castings. 





NATIONAL wd STEEL CASTINGS COMPANY Important Physical Properties 


Established 1868 Cleve/and 6, Ohio 





Brinell 163 to 302° 





The nation's largest independent producer of malleable and pearlitic maileable Yield, psi 48,000 to 85,000* 


M@Esr 





Ultimate, psi 70,000 to 110,000* 





Elongation, % 7 to 2° 








*Depending upon grade 








NEW BUCKEYE AIR GRINDER 


FOR PRECISE GRINDING... 


Built by Hiiller to a DAF design, | 


Tooling at DAF Factory 


(Continued from page 64) 


the machine has 14 work stations, 
mostly double-ended. Operations 
include drilling and tapping the 
flywheel and pulley fates, boring 
and reaming the hollow crankpins, 
and deep-hole drilling all the oil 
galleries. 

This non-platen line is excep- 
tional in two senses, since platen- 
type transfer machines are uni- 
versally employed elsewhere, and 
there are a surprising number of 
them considering the _ relatively 
small production. The crankcase is 
formed of two aluminum castings, 
whose mating faces are initially 
milled for subsequent location in a 
14-station Hiiller line. Here each 
pair of castings is clamped in a 
double platen that incorporates 
guide holes for the boring, drilling 
and tapping operations. 

Tooling is duplexed on many of 
the 22 unit heads, so that a set of 
castings is completed in every two- 
minute cycle. There is a single 
load-unload position to which 
platens with finished work are 
transported by a floor-level con- 
veyor. 

Crankcase halves are bolted to- 
gether after this, and machined on 
a 10-station Burr line of the platen 
type that fine-bores the seats for 
the shrunk-in finned cylinders, 
among other operations. 

Individual cylinder heads are 
processed by a trio of Hiiller rotary- 
indexing machines linked by grav- 
ity tracks. But other platen-type 
transfer lines in use are a 13-sta- 
tion Burkhardt & Weber for the 
bevel-gear casing and a 7-station 
Hille for the steering box housing. 

Engines are assembled on a loop 
track similar to but larger than 
that for the transmission. They 
are then run for 20 minutes on a 
double-ended brake made by Zéllner 
& Co. of Kiel. There are five of 
these machines in the test bay, 
each taking two engines back-to- 
back. 

The press shop, dating from 
1950, is the only under-privileged 
section of the plant, and construc- 
tion of a new one will be started 
during 1961. At present all the 
major stampings for the car bodies 

(Turn to page 124, please) 
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NOW ONLY ‘8° 











complete kit 














KIT INCLUDES: !—I4G air grinder, 3—nose pieces, 3—grind- 
ing points, I—5’ hose and couplings, !—dressing stone, 3— 
Wrenches, 1—Vitalizer (air filter and lubricator), i—plastic 
case 


Compare these Buckeye-quality features 
with any grinder in its class. 


¢ COMPACT, WELL BALANCED, only 3%” long and '%,” dia. 

¢ LIGHTWEIGHT, only 5 oz. 

¢ INFINITE SPEED CONTROL, RING THROTTLE, 0 to 50,000 RPM. 
¢ CAPACITY, 14” mounted points. 


* RUGGED CONSTRUCTION, one-piece all steel motor housing, 
large precision ball bearings supporting one-piece spindle. 


¢ STURDY VANE-TYPE AIR MOTOR delivers maximum power with 
minimum air volume. 


¢ QUIET OPERATION at all speeds. 
¢ 1/8” or 3/32” collets. 


Recommended working air pressure 90-100 P.S.1. 


AVAILABLE AS COMPLETE KIT (illustrated) 14G-830—$88.50; COMPLETE KIT (less vitalizer) 
14G-820—$67.50; GRINDER with 3 nose pieces and 2 collet wrenches only, 14G-810—$60.00. 


ORDER DIRECT F k | 

ae oe ]puc eye ' Hoo S 
£ 

REPRESENTATIVE TODAY! CORPORATION 


P.O. BOX 966 














DAYTON 1, OHIO 
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AUTOLITE 
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This idler’s an Autolite alternator. Standard 
equipment on Willys ‘Jeep’ Fleetvans now 
being supplied to the Post Office. Willys Motors, 
Inc. used it to solve the electrical problems 
of postal stop-and-go driving. Willys also found 
they were lighter, more compact, easier to 
install than conventional DC generators. Also 
found they cost less. Got a current generating 
problem? We can handle it. We have the first 
full line of automotive alternators in the busi- 
ness. Standard, Heavy, Extra Heavy Duty. 
Thoroughly tested. Ready for your specific 
application now. Every one packs more power 
per pound, more amps per inch at high speed 
or working at idle. Like to know more? Drop usa 
line: AUTOLITE ALTERNATORS, ELECTRICAL 
PRODUCTS DIVISION, TOLEDO 1, OHIO. 


IDLER* WORK 


AUTOLITE ALTERNATORS 
_ 22 to 75 amp models 
Available, now 
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Tooling at DAF Factory 


(Continued from page 121) 


as well as for truck cabs are made 


on three presses of 350, 500 and 
1150 tons capacity, whose dies are 
changed at frequent intervals. 
Unitized bodies are welded on a 
modern installation, starting with 
a 230-ft semi-circular track with 
20 rolling jigs, where the floor is 
built up. 
wheeled to one of the three master 
jigs where it is joined with the 


This assembly is then 


prefabricated side and roof panels, 


after which bodies are conveyed 
along a 280-ft line for completion. 
The paint line is a 2000-ft folded 
circuit that discharges bodies di- 
rectly onto the trim line. At the 
end of this 400-ft conveyor they are 
lifted off by an overhead monorail 
that carries them to the body-drop 
position overhanging the start of 
the parallel final assembly line. 
This is a high-level track with 
fixtures supporting the front sus- 
pension and the rear axle halves 
with their secondary pulleys. After 
the body is lowered and bolted to 





5,000 PSI HYDRAULICS 


Hy Power vy HANNIFIN 


Proved by more than 25 years use 
in the Automotive Industry 


e — 


BETTER 
THAN 
EVER 
TODAY 


PRODUCTION TOOLS 


Used on trucks, trailers, automobiles 


and throughout industry 


Used forriveting, punching, pressing, 


marking and press-fit assembly 


LIGHTWEIGHT PORTABLE TOOLS 
GAP OR COLUMN PRESSES + POWER UNITS +: CYLINDERS 


3162PH 


STANDARDS AND SPECIALS 


CU use Cheseghril> the. wel 


Call in your nearby Hannifin man—he’s a trained production analyst — 


ARKER 
ANNIFIN 
CORPORATION 


HANNIFIN COMPANY | 


A DIVISION 
543 South Wolf Road * Des Plaines, Illinois 


PNeumartic AND HypRAULIC SYSTEM COMPONENTS 


t-HANN ‘ 
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these components the Variomatic 
transmission is installed from be- 
neath the line and the twin V-belts 
are positioned and tightened. 
Design of the car makes adding 
the engine a simple one-man job. 
The engine with centrifugal clutch 
attached is lowered by a monorail 
hoist and swung between the fend- 
ers into the open front compart- 
ment. The splined output shaft 
from the clutch has a tapered nose 
that engages easily with the rub- 
ber-bonded coupling on the trans- 
mission input, and the unit is at- 
tached at its three mounting points. 
Grill and hood then are fitted. 
These new body and assembly 
lines are installed only temporarily 
in their present buildings, and will 
be moved into the new press shop 
when it is ready. o 


Slipper Type Pump 
(Continued from page 71) 


may be used to supply fluid at dif- 
ferent pressures to two separate 
hydraulic circuits. 

The combined displacement of 
the two pumps can be controlled 
in the usual way (rotor thickness, 
bore diameter and eccentricity). 
The proportioning of the displace- 
ment between the “inner” pump 
and the “outer” pump can be con- 
trolled by the width (chordal) of 
the slipper. 

The displacement of the pump 
illustrated is proportioned 50%- 
50% between the “inner” and the 
“outer.” In the current applica- 
tion of this pump, the “outer” 
pump is by-passed to zero pressure 
when the transmission hydraulic 
demand is low, at which time the 
actuating pressure is supplied by 
the “inner” pump only. It is, there- 
fore, necessary to effectively seal 
the fluid under the slipper from 
leaking into the “outer” pump. 
This, of course, can be accomplish- 
ed by maintaining a close fit be- 
tween the slippers and their rotor 
slots. This method would necessi- 
tate very close manufacturing tol- 
erances for both the slipper and the 
rotor and, hence, high cost. 

In order to utilize parts to 
tolerances which can be obtained 
with the powdered metal process, 
as used in the standard slipper 
transmission pumps, sealing pins 
are used as shown in Fig. 5. These 
pins act in the same manner as 


Automotive INpustries, February 15, 1961 





A product of 


DEL engineering skill 


Needle Roller Thrust Bearing 


The new 


Takes no more space than a washer 
i WALD . 


{ Accurate, well 
Positive needle retention: : } } surtace 


— easy mounting ] 1 retainer cent 











. 


ve 





R v . , — No wear of shafts 
gged one-piece ! f 

ighe!A, nepal aia / and housings 

iwemeuwe (even where not hardened) 

— Robust construction 


— Precision quality 1 — No overheating 














Pivot-like centre point 
contact only at needle 
ends : 

— Minimum friction 


— No stray 
components 





— Minimum friction, 
wear and heating 











icant feed 


Generous lub: 
aces ; 


to contact f 
Lubricant nnot wipe 
off no dry running 
frictior 

— Suitable for grease 
lubrication 

— High speeds without 
heating or wear 


irger number of 
needle rollers 
—Maximum load 
capacity 
— Maximum resistance 
to load surges 




















S.A. des Roulements WANDELT 133-137, Bd National ; RUEIL-MALMAISON (S.-&-O.) 
a Aiguilles ADELLA Tél. 967-10-15 (+) Télégr. Guillarou - Paris 
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Do You 
have requirements for 
“Special Gears ’?” 


' 





ui 


a . 
ei 52 ; 


& CHECK with 


_ FAIRFIELD! 


—, 


“Fairfield has furnished us with bevel and spur 
gears for many years and we are highly satisfied 
with their product,” states one of America’s best 
known makers of shovels, cranes, and draglines 
in referring to the above picture. Each gear 
see arrows) is precison produced to match this 
builder’s specifications for plus value quality. 


Making gears to meet exacting specifications 
is our business. The special or unusual require- 
ments you have for design, size, finish, tolerances, 
materials, and heat treatment are often “stand- 
ard” at FAIRFIELD. Here, every facility needed 
is available for production of fine gears EFFI- 
CIENTLY, ECONOMICALLY. LARGE or 
SMALL, your inquiry will receive prompt atten- 


tion. CALL or WRITE. 


FAIRFIELD MANUFACTURING CO., INC. 


2303 South Concord Road @ Lafayette, Indiana 
TELEPHONE: SHerwood 2-7353 


Cjears and Differentials Mlade to Order for: 


TRACTORS + HEAVY DUTY TRUCKS + AGRICULTURAL MACHINERY » POWER SHOVELS AND CRANES 
MINING MACHINES * ROAD GRADERS * BUSES + STREET SWEEPERS + INDUSTRIAL LIFT TRUCKS 











check valves, sealing, (without 
wedging) against the rotor slot 
and against a ramp molded in the 
slipper. The pins are retained in 
slots, also, molded in the slippers. 
Reliefs are provided on the side 
of the slippers to aid the sealing 
action. The oil film between the 
slipper and the bore is shown 
greatly exaggerated. 

A typical arrangement for utiliz- 
ing the two-in-one pump in a 
hydraulic circuit is shown in the 
schematic drawing (Fig. 6). In the 
dual pump operation the discharge 
of the “outer” pump is merged 
with that of the “inner” pump 
through the check valve. In the 
single pump operation the dis- 
charge of the “outer” pump is by- 
passed to the sump when the spool 
valve is shifted as shown. The 
valve may be shifted either by 
manual operation or by line pres- 
sure when a pre-determined value 
is reached. (The latter would re- 
quire a spring to oppose the fluid 
force acting on the valve). 

The design, performance, and 
adaptability parameters of this 
unique slipper principle have yet 
to be fully determined; however, 
laboratory developments show all 
of them to have considerable scope. 
It is indicated, for example, that 
the upper pressure boundary of 
the present vane type pump can be 
extended without the precision of 
manufacture or the premium ma- 
terials which are currently re- 
quired. e 
The foregoing is an abstract of a 
paper presented by the author at 
the National Conference of Indus- 
trial Hydraulics held in Chicago on 
October 20-21, 1960. 








POLYSTYRENE, by William C. Teach 
and George C. Kiessling, published by 
Reinhold Publishing Corp., 430 Park Ave., 
New York 22, N. Y. Price $5. A simpli- 
fied yet technically accurate introduction 
to the chemistry, properties, manufacture 
and uses of polystyrene is provided. Ma- 
jor emphasis throughout is on the appli- 
cations of polystyrene materials by injec- 
tion molding, by extrusion, by vacuum 
forming, and as a foam. Included are 
the latest information on the uses of 
polystyrene in appliances, electronics, 
building, packaging, housewares, toys and 
novelties, shoe heels, transportation and 
furniture. Primarily directed to molders, 
fabricators and end-users of polystyrene, 
this volume presents an ideal working 
guide to every major known procedure 
for producing this versatile plastic. 
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outstanding performance by 


Superior 


STAINLESS STRIP STEEL 


Superior Stainless, chosen for exacting applications by Edwin L. 
Wiegand Company, Pittsburgh, Pa., serves this leading manufac- 
turer of domestic and industrial heating units with every desired 
advantage. Corrosion resistance, strength, uniform ease of fabrica- 
tion and surface finishing are matched with dependable Superior 
service the year around. @ Call us for technical assistance and quo- 
tations on your own stainless strip applications without obligation. 


gt 


/ SUPERIOR STEEL DIVISION | eS 
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COPPERWELD STEEL COMPANY 
CARNEGIE, PENNSYLVANIA 
For Export: Copperweild Stee! International Compony, New York 





MORE GOVERNMENT 
CONTRACT AWARDS 


be contracts awarded by vari- 


4 ous Government agencies, and 


covering automotive and 
listed in the 
following. Typical of the items con- 


tained in these monthly listings are: 


primarily 


aviation products, are 


passenger cars, motor trucks, ai1 


craft, military tanks, engines, trans 
missions, other components, spare 


This list 
Jan. 4, 


parts, plant equipment, etc. 
is for the period Nov. 22 to 


inclusive. 


AMERICAN MOTORS CORP., 
Mich. 
Automobile, 


Detroit, 


Sedan, 139 ea $200,757 


AMERICAN PULLEY CO., DIV. OF VAN 
NORMAN INDUSTRIES, INC., 
Phila., Penna. 

Truck, hand, lift, 85 ea 

ASTRONAUTICS, INC., Melbourne, Fla. 

Truck Van Mobile Monitoring—$147,- 
Div. 
Cleve- 


BAKER INDUSTRIAL TRUCKS, 
OF OTIS ELEVATOR CO., 
land, Ohio 

Truck fork lift } ea 


$58.662 


CATERPILLAR TRACTOR CO., 
Hh. 


Tractor various 


Peoria, 


types, 26 ea.—$422,951 


CHRYSLER MOTOR CORP., 
ton, D. C. 


Trucks ea $15,9 


Washing- 


Tougher. Lighter.. &maller 


handles more air 


with 


minimum 


pressure drop 


Cn an TT 


HANSEN 


QUICK-CONNECTIVE 
RING LOCK 
COUPLING 


Handles any job in 

your shop using 3/4” to 1/8” 
connections — from the air line to 
the air tool — eliminates any need 
for various size couplings in 
hook-up makes it easy to keep 
stock of parts in balance — 

holds inventories to a minimum. 


All Series 2-RL Sockets and Plugs 

are completely interchangeable 
likewise all larger 

Series 3-RL Sockets and Plugs. 


Has fewer parts. Locking ring provides 
positive lock...tight fit... minimum wear. 
Equipped with automatic sleeve lock. 


REPRESENTATIVES IN PRINCIPAL CITIES 
SEE YELLOW PAGES 


® 
SINCE 1915 


THE HANSEN 


4031 WEST 


Circle 
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COUP//NGS TOF... COMPRESSED AIR 
HYDRAULIC FLUIDS « OIL * GREASE « WATER 
VACUUM « STEAM © OXYGEN « ACETYLENE 
REFRIGERANTS * GASOLINE « COOLANTS « LP-GAS 


‘ 


Here is an always ready reference 
w when you want information on 
ease couplings in a hurry. Lists complete 
=. range of sizes and types of 
Hansen One-Way Shut-Off, 
Two-Way Shut-Off 


a | and Straight-Through Couplings 


QUICK-CONNECTIVE FLUID LINE COUPLINGS 


MANUFACTURING COMPANY 


150th STREET » 


CLEVELAND 35, OHIO 
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INDUS- 
Buchanan, 


CLARK 
TRIAL 
Mich. 

Tractor, 502 ea 


EQUIPMENT co., 
TRUCK DiV., 


$1,091,798 


ELECTRIC STORAGE BATTERY CO., 
MISSILE BATTERY DIV., Raleigh, 
N. C. 


Batteries 


Storage ve @8 $31,740 


Washington, D. C. 


machine l 


J. H. ELLIOTT CO., 
Boring, drilling & milling 


ea $163,412 


J. H. ELLIOTT CO., 


Lathe toolroom, 1 ea 


Washington, DB. C. 
FORD MOTOR CO., FORD DIV., Wash- 
ington, D. C. 


Truc ks, 7 ea Pe5 HHO 
GENERAL MOTORS CORP., CHEV. 

MOTOR DIV., Detroit, Mich. 
Automobiles various types 453 

$766,840 


CORP., 
Mich. 


GENERAL MOTORS CHEV. 
MOTOR DIV., Detroit, 


Trucks, 16 ea $57,529 


GENERAL MOTORS CORP., GMC 
TRUCK & COACH ODIV., Pontiac, 
Mich. ‘ 
Trucks, 2 ea $12,066 

GOODYEAR TIRE & RUBBER CO., 
Akron, Ohio 

Tire, 26,315 ea $830,322 


FRANK G. HOUGH CO., 
i. 
Truck, airfield 


$190,189 


Libertyville, 


maintenance, 95 ea.— 


INTERNATIONAL HARVESTER CO., 
Washington, D. C. 
Trucks, 6 ea 


~$36.025 


SILENT HOIST & CRANE CO., INC., 
Brooklyn, N. Y. 
Truck, lift fork 


ea. —$69.989 
STUDEBAKER PACKARD CORP., 

South Bend, Ind. 
Trucks, 17 ea. and 


spare parts, 2 lots 


STUDEBAKER - PACKARD CORP., 

South Bend, Ind. 

Trucks, 5 ea $11,098 

UNITED AIRCRAFT CORP., SIKORSKY 
AIRCRAFT DIV., Stratford, Conn. 


Helicopters, 60 ea $22,500,000 


UTAH SCIENTIFIC RESEARCH FOUN- 
DATION, Campus, Logan, Utah 


Trackmaster, 6 ea $48,152 











° ° 
Inco Technical Service 
A new technical service which 
will deal with nickel alloys at ele- 
vated temperatures has been estab- 
lished in the Development and Re- 
search Div. of the International 
Nickel Co., Inc. This new High 
Temperature Engineering Section 
will serve industry on all problems 
arising in the use of materials in 
environments at elevated tempera- 
tures. 

The new section will develop and 
disseminate technical information 
in the field of high temperatures, 
and also will be prepared to give 
advice on the selection of appropri- 
ate materials for high temperature 
applications. 
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How to design a car window that won't rattle, 
leak or stick... FOR THE LIFE OF THE CAR! 


Manufacture every part to work perfectly for the life 
of the car. 

For instance, the pile channel liners. They’d have 
to be Schlegel. Woven backing. It’s almost impossible 
to pull the pile out of Schlegel’s interwoven backing. 
Every individual strand of yarn is interlocked with 
the woven fabric backing. 

It’s just as difficult to wear it out. Try it in your 
wear-testing machines. Schlegel blends exactly the 
right balance of natural and artificial fibers for maxi- 
mum resilience and long life. 

The result—quiet, friction-free, weathertight win- 
dows, for the life of the car. The methodology—specify 
Schlegel pile in your window channel or weatherstrip. 
You’ll be in good company. Auto engineers have been 
specifying Schlegel pile since glass windows were first 
used in cars. 
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Each individual strand of yarn is locked through 
and around a strong fabric backing, resulting in 
permanent, inseparable binding of pile ends 


Schlegel! 


SERVING THE AUTOMOTIVE INDUSTRY 


SCHLEGEL MANUFACTURING COMPANY 
1555 Jefferson Rd., Rochester 23, N.Y. + In Canada: Oakville, Ontario 
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YODER 
Rotary 
Slitting 
Lines produce 
the strip 


widths 


you 
need! 














Investigate the many advantages of YODER- 
engineered Slitter Installations. Write today for 
the comprehensive, 80 page YODER Slitter 
Marval ...it's yours for the asking! 


THE YODER COMPANY 
5553 Walworth Avenue + Cleveland, Ohio 


1910 FIFTY YEARS 1960 


ROTARY 
SLITTING 
LINES 
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National Motor Boat Show 


(Continued from page 57) 


BURMEISTER & WAIN AMERICAN CORP. 


7. 110-hp Diesel inboards were 
unveiled by this builder—who in 
1957 combined with the Lathrop 
Engine Co. 

The new B&W Lathrop Model 
D-110-V is a vertical type engine, 
while the new D-110-H is a hori- 
zontal type engine. 

Both are six-cylinder-in-line ohv 
Diesels, four-stroke cycle, with a 
bore of 334 in. and stroke of 4% 
in., displacing 298 cu in. Ratings 
are 110 bhp at 2800 rpm. Compres- 
sion ratio is 17.8 to 1. Weight is 
950 lb. Design features include 
seven-bearing crankshaft, torsional 
vibration damper, and liberal use of 
aluminum. 

The D-110-V Vertical engine has 
a height above shaft of 21 in., 
depth below shaft of 834 in., and 
overall length of 50 in. 

Dimension - wise, the D-110-H 
Horizontal engine is interesting. It 
has a height above shaft of only 11 
in. and a depth below shaft of only 
9 in. Its overall length is of course 


about the same as the vertical ver- 
sion, being 495% in. 

Standard equipment on both en- 
gines includes 24-v starter, gen- 
erator and voltage regulator. Also 
part of the packages are water- 
cooled exhaust manifold, engine and 
transmission lubricating oil coolers, 
engine lubricating oil and fuel oil 
filters, thermostat, intake flame ar- 
rester, and reverse gear. 

In addition to the two new 
Diesels, this maker exhibited four 
models of gasoline inboard marine 
engines. Largest in the line is the 
Model 155, a six-in-line with a bore 
and stroke of 4x 4% in. displacing 
339 cu in., rated 155 hp at 3400 rpm. 
The Model 135 is another six, 4x44 
bore and stroke, displacing 320 cu 
in., rated 135 hp at 3000 rpm. There 
are two four-cylinder engines—the 
Models 60 and 30. The former has a 
total piston displacement of 133 cu 
in. and is rated 60 hp at 3200 rpm; 
while the latter displaces 58 cu in. 
and is rated 30 hp at 3500 rpm. 


CRUSADER MARINE 


LAIMING to be “America’s oldest 
C manufacturer of ohv V-8 ma- 
rine engines,” Crusader Marine dis- 
played various inboard gasoline en- 
gines designed around two basic 
engine sizes of 283 and 390 cu in. 
displacement. 

At this year’s show the builder 
featured developments on the 283- 
cu-in.-size engine, which has a bore 
of 3-% in. and stroke of 3 in. It 
is being offered in three horsepower 
ratings with different combinations 
of carburetion, compression ratio, 
and camshaft. 

The Model 170 employs a single 
two-barrel downdraft carburetor, 
and is rated 170 hp at 3800 rpm. 
With two dual-throat downdraft 
carburetors, the Model 200 is rated 
200 hp at 4200 rpm. 

The Model 230 is equipped with 
two dual-throat downdraft carbu- 
retors and high-lift cams, has a 9.5 
to 1 compression ratio, and is rated 
230 hp at 4400 rpm. 

Water pump and generator on 
these models are now gear-driven, 


replacing vee-belt drive. A new 
heavy-duty fuel filter, with 110 sq. 
in. of filtering area, has been lo- 
cated on the suction side of the 
fuel pump, eliminating pressuriz- 
ing of the fuel filter. Under develop- 
ment for planned near-future use 
is a new fuel pump with an outside 
vent leading to the intake manifold. 
Still leading the power offerings 
of Crusader is the 4x 3.75 in. bore 
and stroke, 390-cu-in., Model 325, 
rated 325 hp at 4800 rpm. This 
model has two four-barrel down- 
draft carburetors, 9.5 to 1 compres- 
sion ratio, and high lift cams. 
The 390-cu-in. engine also is 
available in three other versions. 
Model 300, rated 300 hp at 4400 
rpm, has a compression ratio of 8.8 
to 1, and likewise is equipped with 
two four-barrel downdraft carbur- 
etors. Model 275, rated 275 hp at 
4000 rpm, has the 8.8 to 1 compres- 
sion ratio, and is obtainable with 
duel sidedraft carburetors or with a 
single four-barrel downdraft carbu- 
retor. a 
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Another Tinnerman Original... 


Nut-in-a-cage eliminates welding or staking... 
.SPEED GRIPS° hold themselves on panels! 


Wherever you require a heavy-duty, multi- 
thread, self-retaining fastener, a Tinnerman 
SPEED Grip Nut Retainer answers the need, 
holds down assembly costs. 

SPEED Grips snap into place... some into 
panel holes... others over panel edges. No 
special tools or skills required. Spring-steel 
fingers grip the panel, yet let the nut float to 
compensate for normal panel-hole misalign- 
ment. Welding, staking and clinching are 
eliminated. SPEED GrIpPs can even be applied 
after panels have been finished, avoiding paint- 
clogged threads. 

Speep Grips are available in a wide range 
of sizes and types, including front-mounting 
nut and bolt retainers for hard-to-reach or 
blind locations. 

See your Sweet’s Product Design File, sec- 
tion 8-T for data on these and other SPEED Nut 


Brand Fasteners. Your Tinnerman representa- 
tive has complete information and samples. If 
he isn’t listed under “Fasteners” in your 
Yellow Pages, write to: 

TINN ERMAN PRODUCTS, Inc. 
Dept.12 « P.O. Box 6688 «+ Cleveland 1, Ohio 


TINNERMAN 


FASTEST THING IN FASTENINGS ® 





CANADA: Dominion Fasteners Ltd, Hamilton, Ontario. GREAT BRITAIN: Simmonds Aerocessories Ltd, Treforest, Wales. FRANCE: Simmonds S.A, 3 rue Salomon de Rothschild, Suresnes (Seine). GERMANY. Mecano Bundy GmbH, Heidelberg 
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CHARLES’ LAW: oe 7 
2 2 


“Gases under constant pressure expand in equal proportion 
from the same temperature for equal temperature 


increments.” Jacques Charles (1746-1823) 


Through his interest in ballooning, French physicist Jacques 
Charles, in 1787, determined that the pressure coefficients of 
expansion of all gases are the same. Further study by Guy- 
Lussac in 1802 revealed that all gases have the same volume 
coefficient of expansion; later Regnault observed that the 
increase in volume per degree centigrade was 1/273 of the 
original volume. 

Similarly at Air-Maze, constant research and testing estab- 
lishes new principles to improve filtration. For 35 years 
Air-Maze engineers have worked together pioneering new 


industrial filtration products based on the findings of Charles 
and others. The result is a complete line of specialized indus- 
trial filtration products for every situation involving the move- 


ment of gases and liquids. 


Shown below are representative products devel- 
oped by Air-Maze engineers to keep equipment clean 
and free from damaging contaminants for longer, 
better operation. 








Only Air-Maze Dry Type air filters have 
the exclusive Dry-Maze washable, non- 
paper element. Lasts indefinitely. 


Vane type exhoust spark arrester. Meets 
U.S. Forestry Service Specifications. 


OTHER AIR-MAZE PRODUCTS: 
Air Filters * Liquid Filters + Intake 
Silencers * Exhaust Spark Arresters 
Breather Filters * Oil Mist Eliminators 


AUR IWVAZE § 


CLEVELAND 28, OHIO 


AWELL-STANDARD 
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oe News 


(Continued from page 96 


l-H Profits Down in ‘60 


International Harvester Co. has reported net in- 
come in fiscal 1960 declined to $53.7 million, or $3.40 
a share, from $84.3 million, or $5.66 a share, in 1959. 
Motor trucks were the only I-H product to show an 
increase over 1959. 

















Inco Welding Laboratory 


A new welding laboratory has been placed in 
operation at Huntington, W. Va., by the Huntington 
Alloy Products Div. of International Nickel Co., Inc. 
A major portion of research at the new laboratory 
will be in the nuclear power field for both industry 
and national defense. 


Gage Block Calibration 


By calibrating more than 5000 gage blocks yearly, 
the National Bureau of Standards gage-block labora- 
tory is providing industry with one of its most ef- 
fective means of monitoring the increasingly close 
dimensional tolerance required for interchange- 
ability of parts and reliable performance in complex 
modern devices. 





For any automotive use of 


MOLDED FIBER GLASS 


call the pioneers and experts. Free literature, 
counsel and quotations. No obligation. Write: 


MOLDED FIBER GLASS BODY CO. 


4611 Benefit Avenue Ashtabula, Ohio 
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Popular package is 
8-oz. can fitted with 
Bakelite cap holding 

soft-hair brush for ap- 
plying right at bench: 
metal surface ready for 
layout in a few minutes 
The dark blue background 
makes the scribed lines 
show up in sharp relief, 
prevents metal glare. In- 
creases efficiency and 
accuracy. 


- making Dies and |: 
Templates 


Write for sample 
on company letterhead 
THE DYKEM COMPANY 
2301L North 11th St. «+ St. Lovis 6, Mo. = 
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UT SCRAPER TIME 


END NIGHT CLEANUP & MORNING REBLUING 

DYKEM HI-SPOT BLUE No. 107 is used to locate high spots 

when scraping bearing surfaces. As it does not dry, 

it remains in condition on work indefinitely, saving 

scraper's time. Intensely blue, smooth paste 

spreads :hin, transfers clearly. No grit; noninjuri- 

ous to metal. Uniform. Available in collapsible 

f tubes of three sizes. Order from your supplier. 

Write for free sample tube on company letterhead. 

THE DYKEM CO.,2301-L NORTH 11TH ST., ST. LOUIS 6, MO. 
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7 STANDARD 
¥ AUTOMOTIVE 

lugs ® clips ® terminals 
DELIVERED 


/ FAST! 


PLASTIC EXTRUSIONS... ANY SHAPE OR SIZE | Mite for your copy of 


Zierick's Catalog No. 22 
Ace is one of America’s leading mass producers of plastic extrusions : fe TODAY! 

and all types of precision parts. Any shape, form or color. Any type 
of plastic. Small runs or large runs. Huge stocks 
for immediate delivery. Quick, low-cost service on 
specials. Write, wire or call for samples, price lists 
and technical bulletins. 


SINCE 1934 ™ 
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CE PLASTIC COMPANY 9/-40 VAN WYCK EXPWY * JAMAICA 35, N. Y. 
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85 Rockdale Avenue, New Rochelle, WN. Y. @ NEw Rochelle 6-8520 
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get the 
Goshen . 
Rubber. on 


=— LEN” . Teanga) 
IDEA | PRINT 


to meet YOUR PARTIC- . px GREY I oN ie ae Nes : 


ULAR job requirement. 


ope ke 
For BONDED-TO-METAL ONE e) THE NEO ES 


iste te ee ei ss LARGEST AND MOST MODERN 
Ce ee ee eee ee PRODUGTION FOUNDRIES 





. to combine the best 





“designer-specified” adhesion between metal 
and rubber parts fabricated by GRC from 
natural, synthetic and silicone rubber com- 
pounds. The parts of metal (or other mate- 
rial) may be of customers’ own design or 
manufacture. Your blue-prints and problems 


are welcome . . . for solution and, quotation. oe : 
| MAIN ladiad AND MANUFACTURING PLANTS. 


WRITE, Wi, or PHONE ae CHATTANOOGA’) TENNESSEE 


RUBBER CoO., INC. 
2721 S. TENTH ST. GOSHEN, 
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Morse quality timing chains: best under 
the sun for more than fifty-six years 


‘are good reasons why Morse timing chains are finishing touch timing chains are even vacuum-cleaned 
original equipment in over 76% of all American cars to remove foreign particles which might affect long life. 
ore than 56 vears they have provided perfect What better reasons could there be for anyone to spec- 
ing—like the timing of a fine watch, and ify Morse? For further information, write: Morse Chain 

is quiet. Morse quality control is of the high- Company, Dept. 36-21, Ithaca, New York, Export 

t order, from steel purchased in special mill runs, to Sales: Borg-Warner International, Chicago 3, II]. In 
oratory hardness tests, to demagnetization. As a Canada: Morse Chain of Canada, Ltd., Simcoe, Ont. 


A 8 f ; a sTrrey 
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BW 
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YOURS FOR THE ASKING ... 


the ALL-NEW AUTOMOTIVE INDUSTRIES 


EDITORIAL INDEX (Vols. 122 and 123) 


covering the issues from January 1 to December 15, 1960, inclusive 


Easier to Use 


Your copy of the newly revised 
Editorial Index is now available. 
This handy index saves valuable 
time in searching for specific sub- 
jects covered in the past issues of 
AUTOMOTIVE INDUSTRIES, 
and is made available to you as an 
additional service. 


The new Index quickly summa- 
rizes all the editorial articles alpha- 
betically by subject along with 
page numbers and date of issues 
in which they appear. Articles are 
listed under several major classi- 
fications with considerable cross- 
indexing for quick reference. 


Please send me, without charge, the new AUTOMOTIVE INDUSTRIES 
Editorial Index covering the 24 issues from January | to December 15, 
1960, inclusive (Volumes 122 and 123). 


Mail Coupon today to 
Editorial Department 


AUTOMOTIVE INDUSTRIES 


Chestnut & 56th Sts. 
Philedelphia 39, Pa. 


® 


(Check volume desired) 


Name .. 


Home Address 


Company .. 


Company Address . 


VvVvvvvrvrvvyvy iv 


City .. 
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A CHILTON 


PUBLICATION 


INDEX TO ADVERTISERS 


This Advertisers’ Index is published as a convenience and not as a part of the advertising contract. Every care will be 


taken to index correctly. No allowance will be made for errors or failure to insert. 


mention AUTOMOTIVE INDUSTRIES 


When writing to advertisers please 


To get catalog, engineering data, or other additional information from advertisers, 
please circle appropriate number on post card at back of this issue. An inquiry card 


number appears at the bottom of each advertisement 


“a 
Ace Plastic Co. 
Acheson Colloids Co. 
Allied Research Products, Inc 
American Chain & Cable Co., Inc 
Auto & Aircraft Div 42 
Autolite, Electric Products Div. 122-123 


B 

Babcock & Wilcox Co. (Tubular 

Products Div.) 
Bendix Corn. 

Products Div 16-17 
Bendix-Westinghouse Auto Air 

Brake Co. 1tt-042 
Bethlehem Steel Co. | 
Bliss & Laughlin, Inc. 40 
Buckeye Tools Corp. 
Bundy Tubing Co. 
Burton Auto Spring Corp. 77 


Cc 
Clearing Div. U. S. Industries.87 thru 94 
Cleco Air Tools 100 
Consolidated Molded Products 
Corp 108 
Continental-Diamond Fibre Corp. 18 


D 
Delco Remy Div 98-99 
Detrex Chemical Industries, Inc. 107 
Dow Corning Corp 14 
du Pont de Nemours & Co., Inc. 
Elastomers 


Dykem Co 


E 
Eaton Manufacturing Co 
Dynamatic Div 


F 
Fairfield Mfg. Co., Inc 
Federal-Mogul-Bower Bearings, Inc 
Bearings Co. of America 
Federal-Mogul Div 
Ford Motor Co 
Fram Corp 


136 


G 
Gisholt Machine Co. 
Gleason Works Co. 
Goshen Rubber Co., Inc 
Greenlee Bros. & Co. 


H 
H-P-M Div. Koehring Co. 10-11 
Hansen Mfg. Co. 128 
Harrington & King Perforating Co., 
Inc. 8 
Heald Machine Co. 2nd Cover 
Heli-Coil Corp. 95 


Inland Mfg. Div. 115 
Inland Steel Co. 30-31 
International Business Machines 


Corp. 102-103 


J 


Johnson Products, Inc 


K 
Kelsey-Hayes Co. 


Lamb Electric Co 
Lincoln Electric Co. 
Lindberg Engineering Co. 
Lipe-Rollway Corp. 


M 
McQuay Norris Mfg. Co. 
Mather 


Mechanics Universal Joint Div. 
Midland Ross Corp 
Molded Fiber Glass Body Co. 
Morse Chain Co. 


N 
Nadella 
National Lock Co. 
National Malleable & Steel Cast- 
ings 
National Screw & Mfg. Co. 


Pp 
Parish Pressed Steel Div. 
Parker Hannifin Corp. 
Perfect Circle Corp. 


R 
Republic Steel Corp. . 104-105 
Rockwell Standard Corp., 
eee 113 
Air Maze Corp. 132 
Ross Gear & Tool Co., Inc... 25 
Russell, Burdsall & Ward..... 52 


S 
Schlegel Mfg. Co. 
Sealed Power Corp. 
Snyder Tank Corp. 
Southern Screw Co. 
Sun Electric Corp. 
Sun Oil Co... 
Superior Steel Div. 

Copperweld Steel Co. 


T 
Thompson Ramo Wooldridge, Inc. 
Valve Div. .. ; . 43 
Timken Roller Bearing Co...Back Cover 
Tinnerman Products, Inc... 131 


U 


United States Axle Co., Inc. 2! 
U. S. Hoffman Machinery Corp. 23 
United States Steel Corp. 
Alloys ..... <vene Senne 
National Tube Div. 20 


WwW 
Wausau Motor Parts Co. 3rd Cover 
Wheland Co. Foundry Div. 133 


Y 
Yoder Company 
Z 
Zierick Mfg. Corp..... 133 
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58 


Technical Literature 


for your own 


ENGINEERING LIBRARY 


New Catalogues, Bulletins, 
Data Sheets and Reports 
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Advertisers’ Products and Services Data; 

and more Information on New Production 

Equipment and New Products described edi- 
torially in this issue 
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Steel Bonded Carbide 1 


A complete manual on machin- 
able steel-bonded carbides is now 
available. The 12-page manual is 
divided into four general sections: 
description of Ferro-Tic C, the 
only machinable and hardenable 
carbide on the market; typical 
tooling problems solved with this 
material; complete machining and 
heat-treating instructions; and a 
listing of physical properties and 
stock sizes available. Fabricating 
and processing instructions are 
also given. Sintercast Div., Chrom- 
alloy Corp. 


Tool Steel Guide 2 


An unusual and easy to use tool 
steel identifier is offered in the 
form of a slide rule. It is a com- 
plete listing in compact form with 
over 600 brand names of tool steels 


Finishing Wheels 3 


Catalog sheet C-12 describes a 
new development in the use of 
crowned abrasive material on Val- 
core inflated finishing wheels. Line 
drawings, technical data and 
charts are included. Nu-Matic 
Grinders, Inc. 





FIRST CLASS 
Permit No. 36 
New York, N. Y 


Socket Screws . 


Unbrako K16 series socket head 
screws are described in a new 
four-page bulletin that covers the 
characteristics, performance and 
specifications of the line. Illustra- 
tions, charts and technical data 
give all pertinent information for 
the application of these fasteners. 
Industrial Fastener Div., Stand- 
ard Pressed Steel Co. 














Power Sources 5 


identified. Measuring 6 by 12 in., 
this device reveals the brand name, 
producer, AISI number and the 
Universal-Cyclops equivalent brand 
at a glance, through windows lo- 
cated on both sides. Quick reference 
is possible through alphabetical 
listing. Various other information 
is also given by the slide rule 
guide. Universal - Cyclops Steel 
Corp. 


“Specialized Power” is the title 
of a pictorial report which fully 
describes the design, construction, 
and application of specialized DC 
and AC power supplies. All types 
of rectifier devices are pictured: 
silicon, selenium, germanium. A 
description of the company’s arc 
power supply manufacturing fa- 
cilities is also included in the 16 
page report. A. O. Smith Corp. 
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IVNNNNQQQUUUUUUUUANAHNT. Welding Equipment 6 Foundry Belting 9 


A choice of 6 welding helmets Eight different types of foundry 
and two handshields is covered in belting are described in a new 
an illustrated four page bulletin. booklet that details specific belt- 
Complete specification informa- ing recommendations for nearly 
tion is shown in this literature. every belt use and operating con- 
Linde Co., Div. of Union Carbide dition found in the foundry. Tips 
Corp. to increase belt life are given. 

Imperial Belting Co. 
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Steel Spec Chart 7 
Government specifications can + 
be identified with a new chart Arbors & Accessories 10 
Sec. D No. 1. The chart shows Catalog number M-2029 pre- 
chemical analysis requirements sents a line of arbors and ac- 
for the more widely used aero- cessories in an easy-to-find chart. 
nautical and federal alloy steel Dimensional drawings, _ illustra- 
specifications. Listed are simpli- tions and specifications informa- 
fied forms (sheets, tubes, bars, tion are also covered in the pub- 
etc.) and nearest SAE, AISI, and lication. The Cincinnati Milling 
AMS numbers. The chart is printed Machine Co. 
on durable card stock and is 
tabbed for quick reference. Peter 


A. Frasse & Co. Machine Chassis 11 


The operating features of a 

° ° straight line machine chassis, 
High Heat Paint 8 which is specifically designed to 
A new three page product infor- accommodate a variety of sequen- 
mation bulletin describes how alu- tial automatic processing and as- 
minum high heat paint can be used sembly operations, are described 
for many applications previously in an 8 page brochure. Specifica- 
thought unpaintable due to temper- tions of the unit known as the 
ature limitations or severe atmos- Auto-Tran, and its accessories are 
pheric conditions. Speco, Inc. also covered. Swanson-Erie Corp. 


“MMOL ¥O ALID 


602 802 Z0Z 90% SO0Z 
49 «(99 

é6y 8r Lv OF 

62 82 £2 

6 8 Z 


O12 


Zt OLE 69% B9Z L9T 99T S9U WHT E9Z 797 
oc 
ol 


SZ OST 6¥Z BZ L¥Z 9HZ S¥Z WHT EWZ THz 
€Z O€2 622% BZ L7Z YTS STZ wWZe EL C2 


6Z 06% 68% BBZ LBZ 9BZ SBZ wBt CBZ 787 


Wiz E12 
v6 €6 
wl €2 


Siz 


*MOl2q PFj24!1> Sula}! UO UOIZDUIOZU! JayyuNy Puas asDa|q 


“pesuom wey) Bulqis2sep poeyse44e] UMO O5n yOu, JO4gpy “AjUO SOOM g PI]DA Ps024504qg 


Z4iZ Viz 


Biz 


FREE LITERATURE---USE THESE POSTCARDS 





O82 6242 B22 LLZ 9LE SLE WLU ELE TLE 
O9Z 652 BSZ LSZ YSZ SSt wWSE EST ZSZ 
OVZ 6E2 BEZ LEZ VEZ SEZ WET EES ZEZ 


OOE 662 B62 26% 96% S6% WET E6% 76Z 
O22 612 





19 20 
59 60 
100 
120 
140 
160 
180 


99 
119 
199 200 


217 218 219 220 


232 233 234 235 236 237 238 239 240 


12. Metal Primer 17 


Physical properties, application 
data and uses of a new heavy duty 
epoxy type metal primer are dis- 
cussed in bulletin M-24. Wiscon- 
sin Protective Coating Corp. 


139 
159 
179 


Bolting Bulletin 


A 24-page selection guide to 
bolts for the aerospace industry 
is offered. Covered are reliability 
practices, material selection, qual- 
ity control and application infor- 
mation. Numercus illustrations 
accompany the technical data to 
complete the scope of this publica- 
tion. Standard Pressed Steel Co. 
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Electropolish 18 


Liquid acid electropolish mater- 
ial that works on carbon steel, 
13 aluminum and stainless steel is 

fully described in technical data 
sheet 81. This five page report 
contains detailed operating con- 
ditions, recommended equipment 
and cycle control procedures for 
the product. Macdermid, Inc. 


Gear Grinders 19 


14 


13 
33 34 
53 54 


Motor Line 

An 8-page bulletin, 2651, out- 
lines an extensive line of electric 
motors to meet a broad field of 
application requirements. 

The bulletin features 23 types 
of motors with photographs and 
brief descriptions on application 
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9 
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uses and available ratings enclo- 
sures and modifications. The Louis 
Allis Co. 


Milling Cutters 14 


Catalog M-860, 44 pages, gives 
complete specifications on a line 
of throw away and conventional 
carbide milling cutters, acces- 
sories, blades parts and tools. All 
types of cutters are illustrated 
and exploded views are included 
to show simplicity of cutter main- 
tenance. Complete descriptive ma- 
terial is intended to provide proper 
selection of a cutter for a specific 
application. Wesson Co. 


Nuts 15 


A 16-page consensus of a 144 
page catalog gives all basic en- 
gineering data for the design en- 
gineer to select a specific nut for 
his application. National Machine 
Products Co. 


Clinometers 16 


A new descriptive folder, just 
published, illustrates and gives 
specifications of Microptic Preci- 
sion Clinometers and accessories. 

These Clinometers are highly 
sensitive instruments used to ex- 
actly set and check angles through 
360° of arc, with a range of 10 
minutes to 1 second—and by es- 
timation to 0.5 second. They are 
simple to use, portable, totally en- 
closed, and are constructed with 
precision-divided glass scales 
which insure consistent accuracies. 
Reference to the horizontal plane 
is indicated by a spirit level. For 
other applications, a mirror pro- 
vides a reference for use with an 
Auto-Collimator. Engis Equip- 
ment Co. 


Two 1-page technical bulletins 
describe features and operation of 
deburring and chamfering grind- 
ers for spur and helical gears, 
(model 482A) and for bevel gears 
(model 482.) Michigan Tool Co. 


Locknuts 20 

A new brochure shows scientific 
evaluation of the University of 
Minnesota through photoelastic 
analysis on locknuts in compari- 
son to standard nuts. Illustrations, 
line drawings and specification in- 
formation is included along with 
a chart for various sizes that are 
available. Klincher Locknut, Inc. 


Air Cleaners 21 

Electronic air cleaners for oil 
mist control are discussed in an 
eight page booklet. It describes 
the characteristics of the line and 
their applications. Illustrations, 
diagrams and tables useful to en- 
gineers are given. The literature 
is designated Catalog 1450. Stur- 
tevant Div., Westinghouse Electric 
Corp. 


Coated Abrasives 22 


Fiber-backed abrasives are dis- 
cussed in a four page booklet 
that has illustrations, technical 
data and a primary performance 
chart. Coated Abrasive Div., The 
Carborundum Co. 


Hot Plates 23 


Laboratory hot plates are des- 
cribed in a new bulletin that lists 
the specifications for the line. The 
temperature range for these units 
is 120 to 950 deg F. The bulletin 
is designated number 1058. The 
Lindberg Engineering Co. 
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Welding Line 24 


A new short form catalog des- 
cribing thin metal welding equip- 
ment illustrates nine different 
power supplies and eight different 
weld heads and handpieces. The 
power supplies range from a 
5KVA half cycle AC unit through 
a 500 watt-second stored energy 
unit. Specifications are shown for 
all units. The catalog algo des- 
cribes the company’s free weld 
evaluation service. Weld feasibil- 
ity studies, level testing, and 
metallurgical analysis are part of 
the service offered to the cus- 
tomers. Vacuum Tube Product 
Div., Hughes Aircraft Corp. 


Numerical Control 25 


The Bendix Industrial Controls 
has published a com- 
pletely new general catalog on its 
line of numerical control systems. 
This 16-page brochure, designated 
catalog No. 308, the 
DynaPath-20 series contouring 
controls, the DynaPoint-20 series 
and Ferranti positioning control 
systems. The Bendix-distributed 
Ferranti coordinate measuring 
machine is also presented, along 
with numerical control system ac- 
cessories and a run-down on Ben- 
dix contract services. Complete 
specification information is given 
for all units, as well as features 
and application data. Bendix 
Corp. 


Section 


covers new 


Sales and Service 26 


“Wheelabrator Worldwide’”’ is 
the title of a new 16-page bro- 
chure that pictorially describes the 
export facilities and worldwide op- 
erations which have been devel- 
oped to meet the growing needs of 
industry for metal cleaning and 
finishing equipment and dust and 
fume control equipment. This 
brochure will be especially helpful 
to U. S. manufacturers with over- 
seas operations because it de- 
scribes distinctive wheelabrator 
service and equipment designed to 
assist such manufacturers in set- 
ting up effective and economical 
metal finishing or cleaning depart- 
ments. Wheelabrator Corp. 


Die Casting 27 


Up-to-date, key pointers for pro- 
ducing sound zinc alloy die cast- 
ings, and the various factors that 
make this possible, are contained in 
the third edition of “Die Casting 
With Zine Base Alloys.” The 
pocket size publication, 36 pages, 
covers such topics as alloy compo- 
sition, alloy and die temperatures, 
gating and venting, injection pres- 
sure, and surface finish as well as 
basic rules for machine and die 
care. A separate chapter is de- 
voted to “How Improper Casting 
Techniques Affect the Part.” Hen- 
ning Bros. & Smith, Inc. 
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WAUSAU 


METALLIC SEALING RINGS 


When you admire the smooth, effortless way 
in which your car shifts, it’s a pretty good sign 
that WAUSAU sealing rings are on the job. 
It’s an assurance of quality too, because 
WAUSAU transmission sealing rings are doing 
a superb and vitally important job in most of 
America’s foremost transmissions. And qual- 
ity put them there. Our completely modern 
manufacturing facilities and 40 years of expe- 
rience are at your disposal. Phone or write. 








WAUSAU moror PARTS COMPANY 


2300 Eau Claire St., Schofield, Wisconsin 


PISTON RINGS * SEALING RINGS + VALVE SEAT INSERTS * PRECISION PRODUCTS 
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Remember when... just one kind of bearing—the Timken’ tapered roller 
bearing—these pros give the reliability you need in bear- 
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ing performance. The kind of reliability that more than 
It's the crucial 10th frame of the final game in the 1955 meets the higher performance standards for parts 
ABC ‘‘Masters’’ tournament. Buzz Fazio is trailing. He required under today’s warranties. 
needs three straight strikes to win. Three times Buzz For the most for your money in bearings and in service, 
takes his determined, graceful rely upon the pros of the bearing 
approach and slide . . . and three Hearing Pro business—Timken Company sales 
} feb Wingerter soys 
times he sweeps the pins into the ‘caegtene =f engineers. The Timken Roller Bearing 
t for a 2-pin triumph and the title. ay rye Z Company, Canton 6, Ohio. Cable: 
What keeps a pro's aim true? It's ;, ‘‘TIMROSCO”’. Makers of Tapered 
iness under fire, deter Roller Bearings, Fine Alloy Steel and 
and experience. You'll find Removable Rock Bits. 
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